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4XHVWR ZRUNLQJ SDSHU q IUXWWR GL XQ VHPLQDULR WHQXWR SUHVVR O￿,81 GL 1DSROL￿ SHU LO FRUVR GL
(FRQRPLD H JHVWLRQH GHOO￿D]LHQGD DJUDULD H DJURLQGXVWULDOH￿
￿
9DOHULD 6RGDQR q 3URIHVVRUH $VVRFLDWR GL (FRQRPLD GHL 0HUFDWL DJULFROL SUHVVR OD )DFROWj GL $JUDULD





,, ’LIIHUHQ]LD]LRQH￿ GHILQL]LRQL H DSSURFFL GL DQDOLVL
,,￿￿￿ /D FDUDWWHUL]]D]LRQH GHOOD GRPDQGD
,,￿￿￿ ’LIIHUHQ]LD]LRQH YHUWLFDOH H RUL]]RQWDOH
,,￿￿￿ ’LIIHUHQ]LD]LRQH H PRQRSROLR
,,, &RQFRUUHQ]D PRQRSROLVWLFD
,,,￿￿￿ /•DQDOLVL GHOOD FRQFRUUHQ]D PRQRSROLVWLFD QHO FDVR GL XQ FRQVXPDWRUH
UDSSUHVHQWDWLYR H SURGRWWR RPRJHQHR
,,,￿￿￿ , PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD FRQ GLIIHUHQ]LD]LRQH GHO
SURGRWWR




’DO SXQWR GL YLVWD GHOO￿DQDOLVL HFRQRPLFD LO SUREOHPD GHOOD TXDOLWj SXz HVVHUH HVSUHVVR LQ
WHUPLQL PROWR JHQHUDOL QHO VHJXHQWH PRGR￿ FRPSUHQGHUH TXDOH VLD OD YDULHWj GHL EHQL H SHU
RJQXQR GL HVVL LO OLYHOOR GL SUHVWD]LRQH￿ FDSDFH GL DVVLFXUDUH XQ OLYHOOR GL EHQHVVHUH VRFLDOH
RWWLPDOH￿
,Q XQ VLVWHPD GL PHUFDWL FRQFRUUHQ]LDOL
￿ WDOH SUREOHPD q ULVROWR DOO￿HTXLOLEULR￿
$￿ *OL Q EHQL SURGRWWL VDUDQQR TXHOOL FRQVHQWLWL GDOOD WHFQRORJLD H GDOOD VWUXWWXUD GHOOH
SUHIHUHQ]H GHL FRQVXPDWRUL￿
%￿ 3HU RJQL EHQH HVLVWHUj XQ PHUFDWR ￿VHSDUDWR GDJOL DOWUL Q￿￿ PHUFDWL￿ YDOH D GLUH FKH
O￿HODVWLFLWj LQFURFLDWD￿ H TXLQGL LO JUDGR GL VRVWLWXLELOLWj￿ WUD L GLYHUVL SURGRWWL￿ q QXOOD￿￿
SHUIHWWR H TXLQGL FDUDWWHUL]]DWR GD RPRJHQHLWj GHL SURGRWWL ￿O￿LSRWHVL GL RPRJHQHLWj
HOLPLQD LO SUREOHPD GHOOD PLVXUD GHOOH SUHVWD]LRQL￿ LQ TXDQWR LPSOLFD FKH LO FRQVXPDWRUH
q LQGLIIHUHQWH IUD OH GLYHUVH XQLWj GHO EHQH H WUD L GLYHUVL YHQGLWRUL SUHVVR L TXDOL SXz
DFTXLVWDUH LO EHQH￿ H GD LQIRUPD]LRQH SHUIHWWD ￿QRQ FL VRQR FRVWL GL LQIRUPD]LRQH H GL
DVVLFXUD]LRQH￿￿
&￿ ,QROWUH￿ GDWH OH SURSULHWj GL XQ HTXLOLEULR FRQFRUUHQ]LDOH￿ JOL Q EHQL VXJOL Q PHUFDWL VRQR
SURGRWWL DO PLQRU FRVWR SRVVLELOH H LO QXPHUR GL PHUFDWL￿ OH TXDQWLWj VFDPELDWH SHU RJQL
EHQH HG LO SUH]]R DVVLFXUDQR O￿HTXLWj VHFRQGR LO FULWHULR GHOO￿RWWLPR SDUHWLDQR￿
,O SUREOHPD GHOOD TXDOLWj QHO VHWWRUH DJURDOLPHQWDUH SXz HVVHUH DIIURQWDWR GD DOPHQR WUH
LPSRUWDQWL SXQWL GL YLVWD￿ FKH FRLQYROJRQR L VRJJHWWL FKH HIIHWWXDQR OH VFHOWH UHODWLYH DOOD
TXDOLWj￿ L FRQVXPDWRUL￿ OH LPSUHVH￿ O￿RSHUDWRUH SXEEOLFR￿
,￿￿￿ , FRQVXPDWRUL
3HU LO FRQVXPDWRUH LO SUREOHPD GHOOD TXDOLWj SXz HVVHUH SRVWR QHO VHJXHQWH PRGR￿ GDWL L
EHQL RIIHUWL VFHJOLHUH TXHL SDUWLFRODUL EHQL FKH VRGGLVIDQR DO PHJOLR L SURSUL ELVRJQL ￿VRWWR LO
YLQFROR GHOOD SURSULD GLVSRQLELOLWj GL VSHVD￿￿
3HU HIIHWWXDUH TXHVWD VFHOWD LO FRQVXPDWRUH GHYH DWWUDYHUVDUH WXWWH OH IDVL FKH
FRQWUDGGLVWLQJXRQR LO SURFHVVR GL DFTXLVWR￿
·  ULFRQRVFLPHQWR GHO ELVRJQR￿
·  LQGLYLGXD]LRQH GHOOH DOWHUQDWLYH GL DFTXLVWR FKH SHUPHWWRQR GL VRGGLVIDUH LO ELVRJQR￿
·  FRQIURQWR WUD OH GLYHUVH DOWHUQDWLYH￿
·  DFTXLVWR GHO EHQH￿
·  YDOXWD]LRQH SRVW￿DFTXLVWR￿
￿
5LFRUGLDPR FKH XQ PHUFDWR FRQFRUUHQ]LDOH q GHILQLWR D SDUWLUH GDOOH VHJXHQWL LSRWHVL￿ ￿￿ LQIRUPD]LRQH
SHUIHWWD ￿WXWWL FRQRVFRQR L SUH]]L H OD TXDOLWj￿￿ ￿￿ L YHQGLWRUL H JOL DFTXLUHQWL VRQR SULFH WDNHU￿ ￿￿ YL VRQR PROWL
YHQGLWRUL H FRPSUDWRUL￿ ￿￿ O￿RXWSXW q SHUIHWWDPHQWH GLYLVLELOH￿ /H SURSULHWj GL XQ HTXLOLEULR FRQFRUUHQ]LDOH
VRQR OH VHJXHQWL￿ ￿￿ HIILFLHQ]D QHOOD SURGX]LRQH ￿RJQL SURGRWWR q RWWHQXWR DO PLQLPR FRVWR FRQVHQWLWR GDOOD
WHFQRORJLD￿￿ ￿￿ HIILFLHQ]D QHO FRQVXPR ￿LO YDORUH DWWULEXLWR GD RJQL FRQVXPDWRUH DG XQD XQLWj GL SURGRWWR q
SDUL DO FRVWR PDUJLQDOH GL SURGX]LRQH GL TXHOO￿XQLWj￿￿ ￿￿ SURILWWL QXOOL￿ ￿￿ OD GRPDQGD XJXDJOLD O￿RIIHUWD ￿WXWWL L
YHQGLWRUL H JOL DFTXLUHQWL ULFHYRQR H SDJDQR OR VWHVVR SUH]]R￿￿￿
6HQ]D HQWUDUH QHO PHULWR GL XQD DQDOLVL DSSURIRQGLWD GL WDOH SURFHVVR H GHO UDSSRUWR FKH
YL q FRQ O￿DQDOLVL GHOOD TXDOLWj DL ILQL GHOOH GLVFXVVLRQH FKH VWLDPR SHU DIIURQWDUH ELVRJQD
VRWWROLQHDUH GXH HOHPHQWL￿
￿￿ TXDQGR XQ FRQVXPDWRUH VFHJOLH XQD SDUWLFRODUH DOWHUQDWLYD FRQ ULIHULPHQWR D TXHO
ELVRJQR LPSOLFLWDPHQWH UHSXWD FKH TXHO SURGRWWR￿ GL TXHOOD SDUWLFRODUH PDUFD H FRQ
TXHOOH SDUWLFRODUL FDUDWWHULVWLFKH VLD LO PLJOLRUH￿ YDOH D GLUH TXHOOR GL TXDOLWj SL￿ HOHYDWD
￿SHU RUD LSRWL]]LDPR FKH LO SUH]]R VLD OR VWHVVR SHU RJQL DOWHUQDWLYD￿￿
￿￿ SULPD GL SURYDUH LO SURGRWWR OD YDOXWD]LRQH YLHQH IDWWD VHPSOLFHPHQWH ￿RVVHUYDQGR￿ LO
SURGRWWR H SHUWDQWR UHODWLYDPHQWH DG XQD TXDOLWj DWWHVD FKH VL DYYLFLQHUj WDQWR SL￿ DOOD
TXDOLWj UHDOH ￿TXHOOD YDOXWDWD SRVW￿DFTXLVWR￿ TXDQWR PDJJLRUPHQWH RVVHUYDELOL VRQR OH
FDUDWWHULVWLFKH GHO EHQH GDOOH TXDOL GLSHQGH OD VRGGLVID]LRQH ￿H TXLQGL OD TXDOLWj SHUFHSLWD￿
GHO FRQVXPDWRUH￿
’D TXHVWL GXH HOHPHQWL HPHUJRQR WUH FRQVLGHUD]LRQL￿
￿￿ OD TXDOLWj GHYH HVVHUH VHPSUH LQWHVD FRPH TXDOLWj SHUFHSLWD￿ LQ TXDQWR GHULYD GDO
ELQRPLR SHUFH]LRQH GHO ELVRJQR￿ SHUFH]LRQH H YDOXWD]LRQH GHO JUDGR GL VRGGLVID]LRQH￿
SHFXOLDUH GL RJQL FRQVXPDWRUH￿
￿￿ OD TXDOLWj YLHQH ULFRQRVFLXWD ￿DWWUDYHUVR OD YDOXWD]LRQH GHOOH DOWHUQDWLYH￿ OD VFHOWD H OD
YDOXWD]LRQH H[￿SRVW￿ D SDUWLUH GD XQ LQVLHPH GDWR GL DOWHUQDWLYH H SHUWDQWR QRQ LQ PRGR
DVVROXWR PD FRQ ULIHULPHQWR DOOH SRVVLELOLWj RIIHUWH￿
￿￿ TXDQWR PHQR RVVHUYDELOL VRQR OH FDUDWWHULVWLFKH GHO EHQH OHJDWH DOOD TXDOLWj ￿TXHOOH FKH
SHUPHWWRQR GL VRGGLVIDUH LO ELVRJQR￿￿ WDQWR PDJJLRUL VRQR OH SUREDELOLWj FKH OD VFHOWD
HIIHWWXDWD QRQ VLD OD PLJOLRUH SRVVLELOH GDWD OD GLVSRQLELOLWj GL EHQL￿
,Q GHILQLWLYD OD SRVVLELOLWj SHU LO FRQVXPDWRUH GL DYHUH OD TXDOLWj ￿RWWLPDOH￿ GLSHQGH GDOOH
DOWHUQDWLYH D GLVSRVL]LRQH VXO PHUFDWR￿ GDOOD SRVVLELOLWj GL YDOXWDUH FRUUHWWDPHQWH OH
GLIIHUHQ]H WUD OH DOWHUQDWLYH H GD TXDQWR OD TXDOLWj HVSHULWD ￿YDOXWDWD H[￿SRVW￿ VL DYYLFLQD DOOD
TXDOLWj DWWHVD ￿YDOXWDWD H[￿DQWH￿￿
,￿￿￿ /H LPSUHVH
3HU OH LPSUHVH LO SUREOHPD GHOOD TXDOLWj SXz HVVHUH ULFRQGRWWR SULQFLSDOPHQWH￿ HG LQ
HVWUHPD VLQWHVL￿ DL VHJXHQWL GXH HOHPHQWL￿
￿￿ /D VFHOWD GHO SURGRWWR LQ UDSSRUWR DO WDUJHW GL FRQVXPDWRUL SUHVFHOWR ￿FRPH ULVXOWDWR
ILQDOH GHO SURFHVVR GL VHJPHQWD]LRQH H SRVL]LRQDPHQWR￿￿ WDOH SURGRWWR VDUj TXHOOR
FDSDFH GL VRGGLVIDUH DO PHJOLR LO ELVRJQR ULFRQRVFLXWR SHU TXHO JUXSSR GL FRQVXPDWRUL
GDWH OH FDSDFLWj ￿FRQRVFHQ]H GHOO￿LPSUHVD￿ WHFQRORJLFKH￿ GL PHUFDWR￿ FDSDFLWj ILQDQ]LDULH￿
RUJDQL]]DWLYH￿ GHOO￿LPSUHVD￿
￿￿ $VVLFXUDUH FKH LO SURGRWWR SUHVFHOWR ￿FRQ TXHOOH SDUWLFRODUL FDUDWWHULVWLFKH H FDSDFH GL
RIIULUH TXHL VHUYL]L￿ YDOH D GLUH GL TXHOOD GHWHUPLQDWD TXDOLWj￿ VLD ￿VHPSUH￿ GHOOD TXDOLWj
GLFKLDUDWD ￿YDOH D GLUH VLD FDSDFH GL RIIULUH OH SUHVWD]LRQL SURPHVVH DL FRQVXPDWRUL
VHPSUH H VHQ]D HUURUL￿￿ $ WDO ILQH OH LPSUHVH WHQGRQR DG DYHUH GHOOH VWUXWWXUH LQWHUQH
DGLELWH DO FRQWUROOR GHOOD TXDOLWj FKH FRLQYROJRQR OD VIHUD GHOOD SURGX]LRQH ￿FRQWUROOR￿
LQJHJQHULVWLFR￿￿ TXHOOD LQIRUPDWLYD H GHO PDUNHWLQJ￿ 1HL FDVL LQ FXL OD TXDOLWj GLYLHQH LO
FDUGLQH GHOOD VWUDWHJLD GHOO￿LPSUHVD H WHQGH D GHILQLUH XQD SDUWH ULOHYDQWH GHOOD EUDQG
HTXLW\￿ YLHQH FUHDWD XQD VWUXWWXUD RUJDQL]]DWLYD LQGLSHQGHQWH FKH LQWHUDJLVFH
RUL]]RQWDOPHQWH FRQ WXWWH OH DUHH IXQ]LRQDOL GHOO￿LPSUHVD ￿ VL GLFH FKH O￿LPSUHVD DGRWWD XQ
6LVWHPD GL 4XDOLWj 7RWDOH￿
,￿￿￿ /￿RSHUDWRUH SXEEOLFR
1HOO￿RWWLFD GHOO￿RSHUDWRUH SXEEOLFR LO SUREOHPD GHOOD TXDOLWj DVVXPH XQD WULSOLFH IRUPD￿
￿D￿ &L VRQR FDVL LQ FXL LO PHUFDWR QRQ ULHVFH D IRUQLUH OD YDULHWj RWWLPDOH GL EHQL￿ 6H FRPH
YDULHWj RWWLPDOH VL FRQVLGHUD TXHOOD RIIHUWD DOO￿HTXLOLEULR GDO PHUFDWR FRQFRUUHQ]LDOH VL
WUDWWD DOORUD GL DQDOL]]DUH OH FDXVH GHO IDOOLPHQWR GHO PHUFDWR H FHUFDUH GL LQWHUYHQLUH SHU
FRUUHJJHUH OH GLVWRUVLRQL￿ 5HODWLYDPHQWH DOOD TXDOLWj YL VRQR WUH FDXVH LPSRUWDQWL GL
IDOOLPHQWR GHO PHUFDWR￿￿ LQFRPSOHWH]]D H DVLPPHWULD LQIRUPDWLYD￿ ￿ DOFXQL EHQL R
DOFXQH FDUDWWHULVWLFKH TXDOLWDWLYH GL XQ EHQH SRVVRQR FRPSRUWDUVL FRPH EHQL SXEEOLFL￿ ￿
OD VWUXWWXUD FRQFRUUHQ]LDOH GL XQD LQGXVWULD q WDOH GD QRQ JDUDQWLUH OD YDULHWj RWWLPDOH GL
EHQL￿
￿E￿ 3HU ILQL GL SROLWLFD DOLPHQWDUH FKH GHULYDQR GD FRQVLGHUD]LRQL ROWUHFKp HFRQRPLFKH GL
QDWXUD VRFLDOH￿ DPELHQWDOH H VDQLWDULD O￿RSHUDWRUH SXEEOLFR SXz GHVLGHUDUH FKH HPHUJDQR
DOFXQL FDUDWWHUL TXDOLWDWLYL ￿DOFXQL SURGRWWL￿ FKH LO PHUFDWR￿ LQ ULVSRVWD VLD DOOH VFHOWH GHOOH
LPSUHVH FKH GHL FRQVXPDWRUL￿ QRQ SURGXUUHEEH￿ 8Q HVHPSLR q GDWR GD TXHL SURGRWWL
FKH VHUYRQR D FRQVHJXLUH ILQL SXEEOLFL ULOHYDQWL PD FKH QRQ q HIILFLHQWH SURGXUUH ￿OD
FXUYD GL GRPDQGD JLDFH LQWHUDPHQWH VRWWR OD FXUYD GL RIIHUWD￿￿ LQ WDO FDVR O￿RSHUDWRUH
SXEEOLFR SXz VRVWHQHUH O￿RIIHUWD ￿OD FXUYD VL VSRVWD D GHVWUD￿ R SXz FHUFDUH GL
PRGLILFDUH OH SUHIHUHQ]H GHL FRQVXPDWRUL LQ PRGR GD PRGLILFDUH OD FXUYD GL GRPDQGD￿
R SXz GDUH XQ DLXWR DO FRQVXPR￿
￿F￿ /￿RSHUDWRUH SXEEOLFR SXz YROHU HVFOXGHUH GDO PHUFDWR SDUWLFRODUL SURGRWWL￿ (• LO FDVR
GHJOL VWDQGDUG PLQLPL GL TXDOLWj FKH HVFOXGRQR L SURGRWWL FKH QRQ SRVVLHGRQR OH
FDUDWWHULVWLFKH GHILQLWH SHU OHJJH￿ 8Q HVHPSLR q TXHOOR GHOO￿DVVHQ]D GL UHVLGXL ILWRVDQLWDUL￿
, FRQVXPDWRUL SRVVRQR QRQ FRQRVFHUH L ULVFKL GHOOD VDOXWH R SXU FRQRVFHQGROL￿ LQ
UDSSRUWR DL SURSUL VFKHPL GL YDORUL H SULRULWj￿ YDOXWDQR LO PDJJLRUH ULVFKLR GL FDQFUR FKH
GHULYD GDOO￿LQJHVWLRQH ULSHWXWD GL UHVLGXL WURSSR SRFR ULVSHWWR DJOL RELHWWLYL SXEEOLFL
￿O￿RSHUDWRUH SXEEOLFR SXz ULWHQHUH FKH VLD XQD SULRULWj HWLFD DVVROXWD ULGXUUH L ULVFKL SHU
OD VDOXWH R SXz YROHU ULVSDUPLDUH VXOOH VSHVH VDQLWDULH SHU O￿DVVLVWHQ]D DL PDODWL GL
FDQFUR￿￿ ,Q TXHVWR FDVR O￿RSHUDWRUH SXEEOLFR SXz LPSRUUH XQR VWDQGDUG PLQLPR GL




3HU LO SUREOHPD LQ HVDPH SRVVRQR HVVHUH XWLOL]]DWL VWUXPHQWL DOWHUQDWLYL DOOR VWDQGDUG PLQLPR￿ $G
HVHPSLR XQD RSSRUWXQD FDPSDJQD GL LQIRUPD]LRQH SXz IDU HPHUJHUH XQ ELVRJQR GL DOLPHQWL HVHQWL SULPD
QRQ HVLVWHQWH￿ RSSXUH O￿RIIHUWD GL LQFHQWLYL LQGLUHWWL ￿FRPH VJUDYL ILVFDOL DOOH D]LHQGH ELRORJLFKH R FKH DWWXDQR
FRQWUROOL GL TXDQWLWj￿ SXz LQGXUUH OH LPSUHVH D SURGXUUH DOLPHQWL HVHQWL￿￿
/￿DQDOLVL GHOOD TXDOLWj GDO SXQWR GL YLVWD GHOOH LPSUHVH H GHO FRQVXPDWRUH YLHQH FRQGRWWD
SULQFLSDOPHQWH QHOO￿DPELWR GHOOH GLVFLSOLQH GL PDUNHWLQJ H GHOOD JHVWLRQH VWUDWHJLFD GL
LPSUHVD￿
/D WHRULD HFRQRPLFD WUDGL]LRQDOH ￿WHRULD GHL SUH]]L H GHL PHUFDWL￿ VL RFFXSD
SULQFLSDOPHQWH GHOOD WHU]D SURVSHWWLYD￿ LQ SDUWLFRODUH VWXGLDQGR WXWWH OH VLWXD]LRQL LQ FXL LO
PHUFDWR QRQ IRUQLVFH OD TXDOLWj RWWLPDOH HG LQGLFDQGR OH PLVXUH FDSDFL GL FRUUHJJHUH OH
GLVWRUVLRQL FRQ ULVXOWDWL VLD GL ILUVW EHVW FKH GL VHFRQG EHVW￿
/D SROLWLFD HFRQRPLFD HG LQ SDUWLFRODUH OD SROLWLFD DOLPHQWDUH VL RFFXSD QRQ VROR GHL
SUREOHPL GL QDWXUD SUHWWDPHQWH HFRQRPLFD PD DQFKH GHL SUREOHPL VRFLDOL￿ FXOWXUDOL H
SROLWLFR￿LVWLWX]LRQDOL￿ /D GHILQL]LRQH GHJOL RELHWWLYL￿ O￿DQDOLVL GHOO￿HIILFDFLD H GHOO￿HIILFLHQ]D
GHJOL VWUXPHQWL￿ H O￿DQDOLVL GHOOH LVWLWX]LRQL FRLQYROWH QHOO￿LQWHUYHQWR￿ VRQR OH SULQFLSDOL
WHPDWLFKH DIIURQWDWH￿
1HO VHJXLWR VL IDUj ULIHULPHQWR HVFOXVLYDPHQWH DOO￿DSSURFFLR WUDGL]LRQDOH GL DQDOLVL
HFRQRPLFD GHOOD TXDOLWj￿ ,Q SDUWLFRODUH￿ YHUUDQQR SDVVDWL LQ UDVVHJQD DOFXQL ULVXOWDWL RWWHQXWL
GDOOD WHRULD WUDGL]LRQDOH LQ WHPD GL PHUFDWL GLIIHUHQ]LDWL￿ XWLOL SHU O￿DQDOLVL GHOOH
SUREOHPDWLFKH UHODWLYH DOOD TXDOLWj GHL SURGRWWL DJURDOLPHQWDUL￿
,, ’LIIHUHQ]LD]LRQH￿ GHILQL]LRQL H DSSURFFL GL DQDOLVL
,,￿￿￿ /D FDUDWWHUL]]D]LRQH GHOOD GRPDQGD
1HOOH LQGXVWULH FRQ XQ QXPHUR UHODWLYDPHQWH SLFFROR GL LPSUHVH L SURGRWWL VRQR
JHQHUDOPHQWH GLIIHUHQ]LDWL￿ YDOH D GLUH FKH L FRQVXPDWRUL FRQVLGHUDQR L SURGRWWL RIIHUWL GDOOH
GLYHUVH LPSUHVH FRPH LPSHUIHWWL VRVWLWXWL￿
/￿HIIHWWR SULQFLSDOH GHOOD GLIIHUHQ]LD]LRQH VXOOD GRPDQGD ULYROWD DO VLQJROR SURGXWWRUH q
LO VHJXHQWH￿
’DWD OD IXQ]LRQH GL GRPDQGD LQYHUVD
) ,........ ( 1 n i q q D p = GRYH L  ￿￿ ￿￿ ￿￿￿￿￿Q LPSUHVH
QHO FDVR GL SURGRWWL RPRJHQHL VL SXz ULVFULYHUH FRPH
) ( ) ....... . ( 2 1 Q D q q q D p n i = + + + =
,Q WDO PRGR VH FL VRQR VROR GXH LPSUHVH￿ TXHVWH YHQGHUDQQR LO SURSULR SURGRWWR DO
SUH]]R 2 1 p p p = = H OD IXQ]LRQH GL GRPDQGD LQYHUVD SXz HVVHUH ULVFULWWD FRPH￿
2 1 2 1 ) ( bq bq a q q b a bQ a p - - = + - = - = ￿ G R Y HDHEVRQR FRVWDQWL SRVLWLYH￿
$O FRQWUDULR VH L SURGRWWL VRQR LPSHUIHWWL VRVWLWXWL￿ VL DYUj￿￿￿
0 , 0 2 1




q b q b a p
6H XQD LPSUHVD RIIUH XQ SURGRWWR GLIIHUHQ]LDWR OD SURSULD FXUYD GL GRPDQGD VDUj
LQFOLQDWD QHJDWLYDPHQWH H O￿LQFOLQD]LRQH VDUj PDJJLRUH TXDQWR SL￿ HOHYDWR q LO JUDGR GL
GLIIHUHQ]LD]LRQH HG LQ WDO FDVR SLFFROH PRGLILFKH GHOOD TXDQWLWj RIIHUWD SURYRFKHUDQQR
JUDQGL YDULD]LRQL GHO SUH]]R￿
3HU DQDOL]]DUH LO FRPSRUWDPHQWR GHO FRQVXPDWRUH LQ SUHVHQ]D GL GLIIHUHQ]LD]LRQH VL
SRVVRQR XWLOL]]DUH GXH DSSURFFL￿
$￿ /￿DSSURFFLR GHO SURGRWWR￿ ,O SURGRWWR QHO FRPSOHVVR H QHOOD VXD XQLFLWj q SHUFHSLWR
FRPH GLIIHUHQWH￿ 7DOH DSSURFFLR q TXHOOR WUDGL]LRQDOPHQWH XVDWR GDOOD WHRULD FODVVLFD
GHOO￿HTXLOLEULR JHQHUDOH￿ $O ILQH GL VWXGLDUH LO SUREOHPD GHOOD VHOH]LRQH GHL SURGRWWL VL
XWLOL]]D XQD SDUWLFRODUH IRUPD GHOOD IXQ]LRQH GL XWLOLWj￿ 6L FRQVLGHUL XQD HFRQRPLD
FRPSRVWD GD GXH VHWWRUL￿ XQ VHWWRUH D SURGRWWR RPRJHQHR ￿LO SULPR￿ HG XQ VHWWRUH GHL
SURGRWWL GLIIHUHQ]LDWL ￿LO VHFRQGR￿￿ ,O FRQVXPDWRUH UDSSUHVHQWDWLYR ￿VL DVVXPH FKH WXWWL L
FRQVXPDWRUL VLDQR XJXDOL￿ FRQVXPD XQD TXDQWLWj 0 q GHOO￿XQLFR EHQH SURGRWWR GDO SULPR
VHWWRUH H TXDQWLWj i q GHJOL Q EHQL SURGRWWL GDO VHFRQGR VHWWRUH￿ /D VXD IXQ]LRQH GL










i i q q U U ￿6 H i p q LO SUH]]R GHO SURGRWWR GLIIHUHQ]LDWR
L ￿,qL OUHGGLWR GHO FRQVXPDWRUH￿ HG LO EHQH GHO SULPR VHWWRUH q O￿XQLWj GL PLVXUD￿ LO
FRQVXPDWRUH UDSSUHVHQWDWLYR PDVVLPL]]HUj 8 LQ EDVH DO YLQFROR GHO





0 ￿ 6L QRWL FKH OD ￿VRWWR￿IXQ]LRQH GL XWLOLWj￿ SHU L EHQL
GLIIHUHQ]LDWL q XQD IXQ]LRQH &(6 H LPSOLFD SHUWDQWR XQD HODVWLFLWj GL VRVWLWX]LRQH
FRVWDQWH￿ 4XHVWR YXRO GLUH FKH L GLYHUVL SURGRWWL GLIIHUHQ]LDWL VRQR WUDWWDWL LQ PRGR
VLPPHWULFR
￿ H FKH TXDQGR XQ￿LPSUHVD LQWURGXFH XQ SURGRWWR VXO PHUFDWR QRQ VFHJOLH LO
SURSULR JUDGR GL GLIIHUHQ]LD]LRQH ULVSHWWR DJOL DOWUL SURGRWWL ￿FRPH DYYLHQH QHO FDVR
GHOOD GLIIHUHQ]LD]LRQH RUL]]RQWDOH GHL PRGHOOL VSD]LDOL R QHO FDVR GHOOD GLIIHUHQ]LD]LRQH
YHUWLFDOH￿￿
%￿ /￿DSSURFFLR GHOOH FDUDWWHULVWLFKH￿ /H SUHIHUHQ]H GHL FRQVXPDWRUL VRQR HVSUHVVH QRQ FRQ
ULIHULPHQWR DOO￿LQWHUR SURGRWWR PD FRQ ULIHULPHQWR DG DOFXQH FDUDWWHULVWLFKH FKH LO
SURGRWWR FRQWLHQH￿ /D VFHOWD GHL FRQVXPDWRUL DYYLHQH QHOOR VSD]LR GHOOH FDUDWWHULVWLFKH￿
$G HVHPSLR SHU L EHQL DOLPHQWDUL L FRQVXPDWRUL VDUDQQR LQWHUHVVDWL D UDJJLXQJHUH XQ
FHUWR JUDGR GL VRGGLVID]LRQH ULVSHWWR DG DOFXQH FDUDWWHULVWLFKH￿ FRPH LO FRQWHQXWR LQ
YLWDPLQH￿ OD SHUFHQWXDOH SURWHLFD￿ LO WHPSR GL FRWWXUD H FRVu YLD￿ /D VFHOWD WUD L GLYHUVL
SURGRWWL WLHQH FRQWR GHOOD ORUR FDSDFLWj GL VRGGLVIDUH OD ULFKLHVWD GL WDOL FDUDWWHULVWLFKH H
OD VRVWLWXLELOLWj H OD FRPSOHPHQWDULWj GHL SURGRWWL q PLVXUDWD LQ WDO VHQVR￿ /D IXQ]LRQH GL
XWLOLWj VDUj SHUWDQWR GHILQLWD VXOO￿LQVLHPH GHOOH FDUDWWHULVWLFKH H QRQ VX TXHOOR GHL
SURGRWWL￿ ,O GRPLQLR GL VFHOWD VDUj GDWR GD XQR VSD]LR GL P FDUDWWHULVWLFKH HG Q SURGRWWL￿
￿
, PRGHOOL FKH XVDQR VLPLOL WLSL GL IXQ]LRQH VRQR GHWWL ￿VLPPHWULFL￿￿￿￿
*OL Q SURGRWWL VDUDQQR WDOL FKH SHU RJQXQR GL HVVL q GHILQLWR XQ FRHIILFLHQWH ji c FKH
PLVXUD OD SUHVHQ]D GHOOD FDUDWWHULVWLFD M￿HVLPD QHOO￿ L￿HVLPR SURGRWWR￿
, PRGHOOL D FRQVXPDWRUH UDSSUHVHQWDWLYR ￿VL YHGD OD VH]LRQH VHJXHQWH ,,,￿￿￿ SRVVRQR
XVDUH HQWUDPEL JOL DSSURFFL￿ , PRGHOOL VSD]LDOL YLFHYHUVD LPSOLFLWDPHQWH
￿ LSRWL]]DQR FKH OH
SUHIHUHQ]H GHL FRQVXPDWRUL VLDQR HVSUHVVH FRQ ULIHULPHQWR DOOH FDUDWWHULVWLFKH￿ H SHUWDQWR
XWLOL]]DQR LO VHFRQGR DSSURFFLR￿
,,￿￿￿ ’LIIHUHQ]LD]LRQH YHUWLFDOH H RUL]]RQWDOH
8Q DOWUR PRGR SHU JXDUGDUH DO SUREOHPD GHOOD GLIIHUHQ]LD]LRQH q TXHOOR GL GLVWLQJXHUH OD
GLIIHUHQ]LD]LRQH YHUWLFDOH GD TXHOOD RUL]]RQWDOH￿
,Q XQR VSD]LR GL SURGRWWL GLIIHUHQ]LDWL YHUWLFDOPHQWH WXWWL L FRQVXPDWRUL FRQFRUGDQR
VXOO￿RUGLQH GHOOH SUHIHUHQ]H￿ $G HVHPSLR￿ VH LO EHQH ￿ VL WURYD DO GL VRSUD GHO EHQH ￿ QHOOD
VFDOD GHOOH SUHIHUHQ]H￿ DOORUD￿ D SDULWj GL SUH]]L H GL UHGGLWR￿ WXWWL L FRQVXPDWRUL SUHIHULUDQQR
LO EHQH ￿ DO EHQH ￿￿ $ SUH]]L XJXDOL SHUWDQWR HVLVWH XQ RUGLQH ￿QDWXUDOH￿ GHOOR VSD]LR GHOOH
FDUDWWHULVWLFKH￿
3HU L EHQL ￿FDUDWWHULVWLFKH
￿￿ D GLIIHUHQ]LD]LRQH RUL]]RQWDOH￿ OD VFHOWD RWWLPDOH GLSHQGH GDO
VLQJROR FRQVXPDWRUH HG RJQL FRQVXPDWRUH DYUj XQD VXD GHILQLWD VFDOD GHOOH SUHIHUHQ]H￿ $
SDULWj GL SUH]]L H GL UHGGLWR￿ DG HVHPSLR￿ LO FRQVXPDWRUH $ SUHIHULUj LO EHQH ￿￿ PHQWUH LO
FRQVXPDWRUH % SUHIHULUj LO EHQH ￿￿ , PRGHOOL VSD]LDOL VL SUHVWDQR PROWR EHQH DG DQDOL]]DUH OD
GLIIHUHQ]LD]LRQH RUL]]RQWDOH FKH WDOYROWD YLHQH GHQRPLQDWD DQFKH GLIIHUHQ]LD]LRQH VSD]LDOH￿
(VVL GHVFULYRQR XQ FRQFHWWR GL TXDOLWj EDVDWR VXOOD YDULHWj ￿VH L FRQVXPDWRUL KDQQR
SUHIHUHQ]H GLYHUVH￿ DOORUD O￿RIIHUWD GL XQD PDJJLRUH YDULHWj GL EHQL PLJOLRUD LO JUDGR GL
VRGGLVID]LRQH ￿PHGLR￿ GHL FRQVXPDWRUL￿￿ PHQWUH OD GLIIHUHQ]LD]LRQH YHUWLFDOH VL ULIHULVFH DG
XQ FRQFHWWR GL TXDOLWj LQ WHUPLQL GL ￿HFFHOOHQ]D￿￿
1HL PRGHOOL D GLIIHUHQ]LD]LRQH YHUWLFDOH O￿DQDOLVL QRUPDWLYD PLUD D GHILQLUH OH FRQGL]LRQL
FKH DOO￿HTXLOLEULR SRUWDQR DOO￿RIIHUWD GL EHQL GL TXDOLWj VXSHULRUH ￿LQIHULRUH￿￿ PHQWUH QHL
PRGHOOL D GLIIHUHQ]LD]LRQH VSD]LDOH FL VL RFFXSD GHOOD FDSDFLWj GHO PHUFDWR GL RIIULUH XQD
PDJJLRUH ￿PLQRUH￿ YDULHWj
￿￿
1HO VHWWRUH DJUR￿DOLPHQWDUH HVHPSL GL FDPSL GL DSSOLFD]LRQH GHO FRQFHWWR GL
GLIIHUHQ]LD]LRQH YHUWLFDOH VRQR ￿￿ O￿DQDOLVL GHOOD GHILQL]LRQH GHOOH FDWHJRULH PHUFHRORJLFKH LQ
￿
,O PRGHOOR GL +RWHOOLQJ H OH SULPH VXFFHVVLYH ULYLVLWD]LRQL GL IDWWR GHVFULYHYDQR L SURGRWWL FRPH
FROORFDWL LQ XQR VSD]LR GHOOH FDUDWWHULVWLFKH￿ PD QRQ WUDWWDYDQR IRUPDOPHQWH LO SUREOHPD￿ 6ROR GRSR OD
VLVWHPDWL]]D]LRQH H O￿DSSURIRQGLPHQWR GHOOD WHRULD GHO FRQVXPR HIIHWWXDWD GD /DQFDVWHU QHJOL DQQL VHVVDQWD
QHL PRGHOOL VSD]LDOL VL LQWURGXVVH O￿LSRWHVL HVSOLFLWD GL GLIIHUHQ]LD]LRQH LQ EDVH DOOH FDUDWWHULVWLFKH
￿
, FRQFHWWL GL GLIIHUHQ]LD]LRQH YHUWLFDOH H RUL]]RQWDOH SRVVRQR HVVHUH DSSOLFDWL VLD DOOD GHILQL]LRQH
WUDGL]LRQDOH GL EHQH￿ VLD D TXHOOD EDVDWD VXOOH FDUDWWHULVWLFKH GHO SURGRWWR￿
￿
7DOH SUREOHPD q GHQRPLQDWR DQFKH GHOOD ￿VHOH]LRQH GHL SURGRWWL￿ HG q TXHOOR WLSLFR GHOO￿DQDOLVL GL
FRQFRUUHQ]D PRQRSROLVWLFD￿ 7XWWDYLD LQ DOFXQL VYLOXSSL SL￿ UHFHQWL GHL PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD
VL DWWXDQR GHOOH LSRWHVL VXOOD GLVWULEX]LRQH GHOOH SUHIHUHQ]H GHL FRQVXPDWRUL QHOOR VSD]LR GHOOH FDUDWWHULVWLFKH
FKH SHUPHWWRQR GL LQWURGXUUH DQFKH LO SUREOHPD GHOOD GLIIHUHQ]LD]LRQH YHUWLFDOH ￿TXDOLWj￿￿￿￿
DOFXQL PHUFDWL LQGLIIHUHQ]LDWL
￿ H ￿￿ OD GHILQL]LRQH GL VWDQGDUG
￿ SHU ILQL GL VLFXUH]]D
DOLPHQWDUH￿ ,O FRQFHWWR GL GLIIHUHQ]LD]LRQH RUL]]RQWDOH VL DGDWWD DOO￿DQDOLVL GL DOFXQL PHUFDWL GL
QLFFKLD￿ FRPH TXHOOR GHL SURGRWWL WLSLFL￿ R GL TXHL PHUFDWL D HOHYDWD SUROLIHUD]LRQH
PHUFHRORJLFD ￿FRPH LO VHWWRUH GHO YLQR￿￿
/￿DQDOLVL GHOOD GLIIHUHQ]LD]LRQH GHOOD SURGX]LRQH ULJXDUGD SULQFLSDOPHQWH L PHUFDWL D
FRQFRUUHQ]D PRQRSROLVWLFD￿ PD q ULOHYDQWH DQFKH SHU OR VWXGLR GHO PRQRSROLR H
GHOO￿ROLJRSROLR￿
,,￿￿￿ ’LIIHUHQ]LD]LRQH H PRQRSROLR
1HO FDVR GHO PRQRSROLR O￿DQDOLVL VL FRQFHQWUD VX FRPH XQ PRQRSROLVWD SRVVD PRGLILFDUH
OD JDPPD GL SURGRWWL GD LQWURGXUUH VXO PHUFDWR￿ SHU HIIHWWXDUH XQD GLVFULPLQD]LRQH GL
SUH]]R￿ /￿DQDOLVL GHOOD GLIIHUHQ]LD]LRQH VHJXH SHUWDQWR PROWR GD YLFLQR TXHOOD GHOOH SROLWLFKH
GL GLVFULPLQD]LRQH￿
&RQ OD GLVFULPLQD]LRQH GL SUH]]R LO PRQRSROLVWD ILVVD SUH]]L GLYHUVL SHU FRQVXPDWRUL
FRQ SUHIHUHQ]H GLYHUVH SHU LO EHQH￿ 1HOOD GLVFULPLQD]LRQH GL SULPR JUDGR￿ LO PRQRSROLVWD
ILVVD XQ SUH]]R GLYHUVR SHU RJQL FRQVXPDWRUH￿ 6H VL LSRWL]]D FKH L FRQVXPDWRUL VLDQR
GLVSRVWL XQLIRUPHPHQWH OXQJR OD FXUYD GL GRPDQGD HG DFTXLVWLQR RJQXQR XQD XQLWj GHO
EHQH￿ q IDFLOH YHGHUH GDOO￿DQDOLVL JUDILFD FKH WDOH SUDWLFD SRUWD GD XQ ODWR DG XQ
PLJOLRUDPHQWR GHOO￿HIILFLHQ]D H GDOO•DOWUR DG XQD ULGLVWULEX]LRQH GHL EHQHILFL FRQ OD
PDVVLPL]]DUH GHO VXUSOXV GHO SURGXWWRUH ULVSHWWR D TXHOOR GHL FRQVXPDWRUL￿ FKH GLYLHQH
QXOOR￿ 1HOOD GLVFULPLQD]LRQH GL WHU]R JUDGR ￿TXDQGR LO PRQRSROLVWD SXz GLVWLQJXHUH VROR WUD
JUXSSL GL FRQVXPDWRUL￿ LO PRQRSROLVWD ILVVHUj XQ SUH]]R SL￿ HOHYDWR SHU L FRQVXPDWRUL
FDUDWWHUL]]DWL GD XQD HODVWLFLWj PLQRUH HG XQ SUH]]R SL￿ EDVVR SHU TXHOOL DG HODVWLFLWj
PDJJLRUH￿ , SULPL VDUDQQR GDQQHJJLDWL￿ PHQWUH L VHFRQGL VL DYYDQWDJJHUDQQR GL WDOH SROLWLFD￿
*OL HIIHWWL LQ WHUPLQL GL EHQHVVHUH VRFLDOH VRQR DPELJXL￿ ’DO SXQWR GL YLVWD GHOO￿HIILFLHQ]D￿ VL
￿
3HU PHUFDWL LQGLIIHUHQ]LDWL FL VL ULIHULVFH D TXHL VHWWRUL GRYH O￿RUJDQL]]D]LRQH GHOO￿RIIHUWD q WDOH GD QRQ
IDU HPHUJHUH SROLWLFKH GL GLIIHUHQ]LD]LRQH￿ , SURGRWWL VRQR LPPHVVL VXO PHUFDWR VHQ]D PDUFD￿ YDOH D GLUH
VHQ]D VHJQL GL ULFRQRVFLPHQWR FKH SRVVDQR RULHQWDUH OH VFHOWH GHL FRQVXPDWRUL￿ (VHPSL WLSLFL VRQR L PHUFDWL
GL PROWR SURGRWWL RUWRIUXWWLFROL IUHVFKL￿ 8Q FDYROR DFTXLVWDWR DO PHUFDWR ULRQDOH YLHQH VFHOWR GDO
FRQVXPDWRUH LQ EDVH DO SUH]]R HG DG XQD SHUFH]LRQH GHOOD TXDOLWj ￿HPR]LRQDOH￿ GD SDUWH GHO FRQVXPDWRUH￿ ,Q
WDOL PHUFDWL VH L SURGRWWL VRQR HIIHWWLYDPHQWH DEEDVWDQ]D RPRJHQHL OD PDQFDQ]D GL ￿VHJQL GL
GLIIHUHQ]LD]LRQH￿ QRQ SURYRFD GLVWRUVLRQL￿ PD VH YL q XQD HIIHWWLYD GLYHUVLWj VL SRVVRQR DYHUH GLVWRUVLRQL FKH
YDQQR GDOOD HVWURPLVVLRQH GHL EHQL GL TXDOLWj HOHYDWD￿ DOOD VFRSHUWD GL SUH]]L ￿HFFHVVLYL￿ ULVSHWWR DOOD TXDOLWj￿
DOO￿DVVRWWLJOLDPHQWR GHO PHUFDWR￿ 1HO PHUFDWR GHJOL RUWRIUXWWLFROL IUHVFKL XQ PRGR SHU FRUUHJJHUH WDOL
GLVWRUVLRQL q OD FODVVLILFD]LRQH GHL EHQL LQ EDVH D FDWHJRULH GHILQLWH VXOOD EDVH GL DOFXQH FDUDWWHULVWLFKH
IDFLOPHQWH PLVXUDELOL HG RVVHUYDELOL￿ TXDOL OD SH]]DWXUD￿ LO FRORUH￿ LO ULFRUVR DOOD PDWXUD]LRQH IRU]DWD H DOOD
FRQVHUYD]LRQH LQ DPELHQWL FRQWUROODWL ￿JUDGR GL IUHVFKH]]D￿￿
￿
4XDQGR VL GHILQLVFH XQR VWDQGDUG VL LQWURGXFH XQD FODVVLILFD]LRQH GHL EHQL LQ WHUPLQL GL ￿UHTXLVLWL
PLQLPL￿ ￿VWDQGDUG PLQLPL GL TXDOLWj￿ ULVSHWWR DG XQD SDUWLFRODUH FDUDWWHULVWLFD￿ XWLOL]]DQGR SHUWDQWR XQ
FRQFHWWR GL GLIIHUHQ]LD]LRQH YHUWLFDOH ￿XQ HVHPSLR SXz HVVHUH LO JUDGR GL DFLGLWj GHOO￿ROLR GL ROLYD￿￿
$OWHUQDWLYDPHQWH VL LQWURGXFH XQD FODVVLILFD]LRQH EDVDWD VXOOD ULVSRQGHQ]D D GHWHUPLQDWH FDUDWWHULVWLFKH H￿R
VXOOD GHILQL]LRQH GHOOH PRGDOLWj GL SURGX]LRQH ￿ULVSRQGHQ]D D VWDQGDUG SURGXWWLYL￿￿ XWLOL]]DQGR XQ FRQFHWWR GL
GLIIHUHQ]LD]LRQH RUL]]RQWDOH ￿XQ HVHPSLR q GDWR GDOOD GHILQL]LRQH GHL UHTXLVLWL ULFKLHVWL DL SURGRWWL D
GHQRPLQD]LRQH GL RULJLQH￿￿￿￿
DYUj XQ PLJOLRUDPHQWR RG XQ SHJJLRUDPHQWR GHOOD VLWXD]LRQH GL PRQRSROLR VHQ]D
GLVFULPLQD]LRQH LQ UHOD]LRQH DOOD IRUPD UHODWLYD GHOOH FXUYH GL GRPDQGD H GL FRVWR￿
&RQ OD GLVFULPLQD]LRQH GL TXDOLWj LO PRQRSROLVWD RIIUH YHUVLRQL GLYHUVH GHO EHQH ￿GLYHUVH
TXDOLWj￿￿ D SUH]]L GLYHUVL￿ D FRQVXPDWRUL FRQ SUHIHUHQ]H GLYHUVH￿ 6L VXSSRQJD FKH YL VLDQR
GXH FRQVXPDWRUL￿ LO WLSR￿HL OWLSR ￿￿ ,O WLSR ￿ YDOXWD OD TXDOLWj SL￿ FKH LO WLSR ￿￿ 2JQL
FRQVXPDWRUH FRQVXPD R XQD R ]HUR XQLWj GHO EHQH￿ 6LDQR 1 p H 2 p ULVSHWWLYDPHQWH LO
SUH]]R SHU OD TXDOLWj EDVVD H SHU OD TXDOLWj HOHYDWD￿ 6LDQR 1 c 2 c LO FRVWR PDUJLQDOH
ULVSHWWLYDPHQWH￿ GHO EHQH GHOOD TXDOLWj EDVVD HG HOHYDWD￿ 6LD 1 z LO EHQH GL TXDOLWj EDVVD H 2 z LO
EHQH GL TXDOLWj HOHYDWD￿￿ ,O SUREOHPD GHO PRQRSROLVWD q LO VHJXHQWH￿ VFHJOLHUH ￿ 2 2,z p ￿H
￿ 1 1,z p ￿ WDOL FKH LO SURILWWR VLD PDVVLPR￿ GRYH LO SURILWWR H GHILQLWR FRPH￿
) ( ) ( 2 2 1 1 c p c p - + - = p
VRWWR L VHJXHQWL YLQFROL￿
) , ( ) , ( 2 2 1 1 1 1 z p U z p U ³ ￿￿￿
) , ( ) , ( 1 1 2 2 2 2 z p U z p U ³ ￿￿￿
0 ) , ( 1 1 1 ³ z p U ￿￿￿
0 ) , ( 2 2 2 ³ z p U ￿￿￿
, YLQFROL ￿￿￿ H ￿￿￿ VRQR GHWWL GL DXWR￿VHOH]LRQH H JDUDQWLVFRQR FKH LO FRQVXPDWRUH GL WLSR
￿ SUHIHULVFD OD FRPELQD]LRQH SUH]]R TXDOLWj ￿ 1 1,z p ￿ D TXHOOD ￿ 2 2,z p ￿￿ H YLFHYHUVD￿ , YLQFROL
￿￿￿ H ￿￿￿ DVVLFXUDQR FKH OH VFHOWH GL SUH]]R H TXDOLWj GHOO￿LPSUHVD QRQ HVFOXGDQR L
FRQVXPDWRUL GDO PHUFDWR￿
$ OLYHOOR DQDOLWLFR OD VROX]LRQH GL WDOH SUREOHPD q DQDORJD D TXHOOD GHOOD VFHOWD RWWLPDOH GL
XQD WDULIID LQ GXH SDUWL￿ SHU XQ HVDPH GHOOD TXDOH VL ULPDQGD D &DUOWRQ H 3HUORII ￿￿￿￿￿￿ SDJ￿
￿￿￿￿￿￿￿￿￿ $QFKH LQ TXHVWR FDVR LO SUREOHPD q TXHOOR GL VHSDUDUH L GXH PHUFDWL￿ TXHOOR GHO
EHQH GL EDVVD H GL DOWD TXDOLWj￿ LQ PRGR GD HVWUDUUH OD PDVVLPD SRU]LRQH SRVVLELOH GHO
VXUSOXV GHO FRQVXPDWRUH￿ *HQHUDOPHQWH LO SURGXWWRUH GLIIHUHQ]LD PROWR L GXH WLSL GL EHQL￿
LQ PRGR GD UHQGHUH TXHOOR GL EDVVD TXDOLWj QRQ DFFHWWDELOH GD SDUWH GHO FRQVXPDWRUH GHO
WLSR ￿￿ ,Q WDO PRGR SXz ILVVDUH XQ SUH]]R PROWR HOHYDWR SHU O￿DOWD TXDOLWj ￿VHQ]D WHPHUH FKH
L FRQVXPDWRUL VFHOJDQR LO EHQH GL EDVVD TXDOLWj￿ HG HVWUDUUH XQD HOHYDWD SRU]LRQH GHO VXUSOXV
GHO FRQVXPDWRUH GHO WLSR ￿ ￿&DUOWRQ￿ 3HUORII￿ ￿￿￿￿￿ SDJ￿ ￿￿￿￿￿￿￿￿￿
1HL SDUDJUDIL VXFFHVVLYL YHUUj WUDWWDWR LO SUREOHPD GHOOD GLIIHUHQ]LD]LRQH LQ XQ FRQWHVWR
GL FRQFRUUHQ]D PRQRSROLVWLFD￿ PHQWUH QRQ YHUUDQQR DIIURQWDWL L PRGHOOL GL ROLJRSROLR
￿￿
￿
1HO FDVR GHOO￿ROLJRSROLR O￿DQDOLVL GHOOD GLIIHUHQ]LD]LRQH DPSOLD LO FRQWHVWR VWUDWHJLFR GHOOD
FRPSHWL]LRQH￿ ,Q SDUWLFRODUH OD GLIIHUHQ]LD]LRQH YLHQH YLVWD FRPH XQD VFHOWD HIIHWWXDWD SHU DOOHQWDUH OD
FRPSHWL]LRQH GL SUH]]R￿ ,Q DOFXQL PRGHOOL GL ROLJRSROLR D SURGRWWR GLIIHUHQ]LDWR ￿6KDNHG H 6XWWRQ￿ ￿￿￿￿￿ DO
ILQH GL LQGLYLGXDUH LO QXPHUR GL PDUFKH DOO￿HTXLOLEULR￿ VL LQWURGXFH O￿LSRWHVL GL HQWUDWD￿ 7DOL PRGHOOL WHQGRQR￿￿
,,, &RQFRUUHQ]D PRQRSROLVWLFD
8Q￿ LQGXVWULD q D FRQFRUUHQ]D PRQRSROLVWLFD
￿￿ VH F￿q OLEHUWj GL HQWUDWD￿ RSHUDQR XQ
QXPHUR UHODWLYDPHQWH ULVWUHWWR GL LPSUHVH HG RJQL LPSUHVD KD GL IURQWH D Vp XQD FXUYD GL
GRPDQGD LQFOLQDWD QHJDWLYDPHQWH￿ 6L QRWL FKH OD GLIIHUHQ]D FRQ L PRGHOOL GL ROLJRSROLR VWD
SURSULR QHOO￿LSRWHVL GL OLEHUWj GL HQWUDWD￿ FRVLFFKp LO QXPHUR GHOOH LPSUHVH QRQ q XQ GDWR PD
XQD YDULDELOH HQGRJHQD GHO PRGHOOR
￿￿￿
6H L SURGRWWL GHOOH GLYHUVH LPSUHVH VRQR LPSHUIHWWL VRVWLWXWL SHU L FRQVXPDWRUL￿ YL q
HWHURJHQHLWj ￿GLIIHUHQ]LD]LRQH￿ GHO EHQH VXO PHUFDWR￿
,,,￿￿￿ /•DQDOLVL GHOOD FRQFRUUHQ]D PRQRSROLVWLFD QHO FDVR GL XQ FRQVXPDWRUH UDSSUHVHQWDWLYR
￿￿ H SURGRWWR
RPRJHQHR
,O PRGHOOR q XJXDOH D TXHOOR GL ROLJRSROLR DOOD &RXUQRW￿1DVK￿ FRQ OD GLIIHUHQ]D FKH LO
QXPHUR GHOOH LPSUHVH VXO PHUFDWR q GHWHUPLQDWR HQGRJHQDPHQWH￿
,O PRGHOOR GL &RXUQRW SXz HVVHUH XVDWR SHU VWXGLDUH XQD LQGXVWULD FRQ XQ TXDOVLDVL
QXPHUR GL LPSUHVH￿ 6L FRPLQFLD GDO GXRSROLR H VL FRQVLGHUD FRVD DYYLHQH PDQ PDQR FKH LO
QXPHUR GHOOH LPSUHVH DXPHQWD￿
1HO PRGHOOR GL &RXUQRW OH LPSUHVH VFHOJRQR OH TXDQWLWj H OD GRPDQGD GHWHUPLQD LO
SUH]]R￿ (VVR SUHGLFH XQ HTXLOLEULR FKH q D PHWj VWUDGD WUD OD FRQFRUUHQ]D H LO PRQRSROLR￿
,O PRGHOOR GL &RXUQRW ID SDUWH GHOOD FODVVH GL PRGHOOL GHWWL GHOOH YDULD]LRQL FRQJHWWXUDOL￿
6RQR PRGHOOL VWDWLFL GRYH RJQL LPSUHVD ID GHOOH FRQJHWWXUH FLUFD OD UHD]LRQH GHL ULYDOL DO
SHUWDQWR D FRQIRQGHUVL FRQ TXHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD￿ /D GLIIHUHQ]D￿ DL ILQL GHOOD FODVVLILFD]LRQH
GHL PRGHOOL￿ SXz HVVHUH LQGLYLGXDWD ￿7LUROH￿ ￿￿￿￿￿ S￿￿￿￿￿ QHO IDWWR FKH QHO FDVR GHOOD FRQFRUUHQ]D
PRQRSROLVWLFD O￿LQWHUD]LRQH VWUDWHJLFD q DVVHQWH￿ FLRq FLDVFXQD LPSUHVD SXz LJQRUDUH LO SURSULR HIIHWWR VXOOH
DOWUH￿ 1HL PRGHOOL GL GLIIHUHQ]LD]LRQH VSD]LDOH TXDQGR VL SDVVD GDO FDVR GL VFHOWH VLPXOWDQHH DO FDVR GL VFHOWH
VHTXHQ]LDOL VX GXH SDUDPHWUL ￿SUH]]L H SRVL]LRQH￿ FL VL VSRVWD GD XQ￿DQDOLVL GL FRQFRUUHQ]D PRQRSROLVWLFD DG
XQD GL ROLJRSROLR￿
￿￿
/￿DQDOLVL WUDGL]LRQDOH GHOOD FRQFRUUHQ]D PRQRSROLVWLFD VL EDVD VXO PRGHOOR GHO ￿JUDQGH JUXSSR￿ ￿ODUJH
JURXS￿ GL &KDPEHUOLQ ￿￿￿￿￿￿ FKH SUHVXSSRQHYD OH VHJXHQWL FRQGL]LRQL￿ ￿￿￿ HVLVWRQR PROWH LPSUHVH FKH
SURGXFRQR EHQL GLIIHUHQ]LDWL￿ ￿￿￿ RJQL LPSUHVD LJQRUD O￿LPSDWWR GHOOH ￿H OH UHD]LRQL DOOH￿ SURSULH D]LRQL VXOOH
￿GD SDUWH GHOOH￿ DOWUH LPSUHVH￿ ￿￿￿ OD OLEHUD HQWUDWD GHWHUPLQD SURILWWL QXOOL SHU OH LPSUHVH FKH ULPDQJRQR QHO
VHWWRUH￿ ￿￿￿ RJQL LPSUHVD VL FRQIURQWD FRQ XQD FXUYD GL GRPDQGD LQFOLQDWD QHJDWLYDPHQWH H SHUWDQWR
DOO￿HTXLOLEULR LO SUH]]R HFFHGH LO FRVWR PDUJLQDOH￿
￿￿
$OFXQL DXWRUL SRUWDQR DOO￿HVWUHPR OD GHILQL]LRQH GL OLEHUWj GL HQWUDWD HG HVFOXGRQR GDOOD GHILQL]LRQH GL
FRQFRUUHQ]D PRQRSROLVWLFD TXHL VHWWRUL FDUDWWHUL]]DWL GD FRVWL ILVVL GL DYYLR DOOD SURGX]LRQH ￿VHW￿XS FRVWV￿￿
7DOL PHUFDWL YLROHUHEEHUR +DUW ￿￿￿￿D￿ OD VHFRQGD FRQGL]LRQH GL &KDPEHUOLQ￿ LQ TXDQWR VL KD XQ QXPHUR
ILQLWR GL LPSUHVH H QRQ q SL￿ SODXVLELOH WUDVFXUDUH O￿HIIHWWR GHOOH D]LRQL GL XQD LPSUHVD VXOOH DOWUH LPSUHVH￿ HG
DQFKH OD WHU]D FRQGL]LRQH￿ LQ TXDQWR VHQ]D OLEHUWj GL HQWUDWD QRQ VRQR JDUDQWLWL SURILWWL QXOOL ￿LQ WDO FDVR HVLVWH
XQ SUREOHPD GL QXPHUL LQWHUL￿￿ ,Q WDOH RWWLFD DQFKH DQDOLVL WUDGL]LRQDOPHQWH FODVVLILFDWH GL FRQFRUUHQ]D
PRQRSROLVWLFD￿ FRPH DG HVHPSLR TXHOOD GL 6SHQFH ￿￿￿￿￿￿ H 6DORS ￿￿￿￿￿￿ VDUHEEHUR LQ UHDOWj PRGHOOL GL
ROLJRSROLR￿ $O FRQWUDULR LO PRGHOOR SURSRVWR GD ’L[LW H 6WLJOLW] ￿￿￿￿￿￿ SXU VXSSRQHQGR FRVWL GL DYYLR￿ ULFHUFD
OH FRQGL]LRQL GL HTXLOLEULR SHU 1 ￿LO QXPHUR GL LPSUHVH SRWHQ]LDOL￿ FKH YD DOO￿LQILQLWR￿ OD VROX]LRQH DO OLPLWH
GHVFULYH XQ HTXLOLEULR GL FRQFRUUHQ]D PRQRSROLVWLFD LQ TXDQWR OH FRQGL]LRQL HQXQFLDWH GD &KDPEHUOLQ
ULVXOWDQR ULVSHWWDWH￿
￿￿
3HU XQD GHILQL]LRQH GL FRQVXPDWRUH UDSSUHVHQWDWLYR VL YHGD OD VHJXHQWH VH]LRQH ￿ GHO SDUDJUDIR ,,,￿￿￿
SURSULR FRPSRUWDPHQWR H VFHJOLH LO SURSULR RXWSXW LQ EDVH D WDOL FRQJHWWXUH￿ 1HO PRGHOOR
GL &RXUQRW OD FRQJHWWXUD GL RJQL LPSUHVD q FKH VH FDPELD LO SURSULR OLYHOOR GHOO￿RXWSXW OH
DOWUH LPSUHVH FRQWLQXHUDQQR D SURGXUUH OH TXDQWLWj FKH JLj SURGXFHYDQR￿
3HU DQDOL]]DUH O￿HTXLOLEULR VL FRQVLGHUL XQ PRGHOOR GL &RXUQRW D Q LPSUHVH￿ 6LD
n q q Q + + = .... 1 O￿RXWSXW WRWDOH GHOO￿LQGXVWULD￿ /D FRQGL]LRQH GL HTXLOLEULR SHU O￿LPSUHVD L q
GDWD GD￿







HVWUDHQGR S￿4￿ H PROWLSOLFDQGR LO VHFRQGR WHUPLQH SHU 4￿4
) (
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i = OD TXRWD GHOO￿RXWSXW WRWDOH GHOO￿LPSUHVD L H LPSLHJDQGR OD GHILQL]LRQH GL HODVWLFLWj
GHOOD FXUYD GL GRPDQGD DJJUHJDWD VL KD￿
) (
) (


































i s Q / ) ( e VL SXz LQWHUSUHWDUH FRPH O￿HODVWLFLWj GHOOD FXUYD GL GRPDQGD SHU XQD VLQJROD
LPSUHVD￿ 3L￿ SLFFROD q OD VXD TXRWD GL PHUFDWR SL￿ HODVWLFD q OD VXD FXUYD GL GRPDQGD￿
$OO￿DXPHQWDUH GHO QXPHUR GHOOH LPSUHVH GLPLQXLVFH OD TXRWD GL PHUFDWR UHODWLYD SHU RJQXQD
GL HVVH H O￿HTXLOLEULR VL DYYLFLQD VHPSUH SL￿ D TXHOOR GL FRQFRUUHQ]D SHUIHWWD￿ SRLFKp
O￿LQIOXHQ]D GL FLDVFXQD VLQJROD LPSUHVD VXO SUH]]R GL PHUFDWR q LUULOHYDQWH￿
6H WXWWH OH LPSUHVH VRQR LGHQWLFKH￿ FRQ OD VWHVVD FXUYD GHL FRVWL H LQ PRGR WDOH FKH
1 nq Q = OD FRQGL]LRQH GL HTXLOLEULR VL SXz VFULYHUH DQFKH FRPH￿
e n p
Q







LO WHUPLQH D VLQLVWUD q O￿LQGLFH GL /HUQHU SHU OD PLVXUD GHO SRWHUH GL PHUFDWR ￿LO PDUNXS GL
SUH]]R VXO FRVWR PDUJLQDOH LQ UDSSRUWR DO SUH]]R￿￿ 6H LO PHUFDWR q FRPSHWLWLYR S F￿ H
O￿LQGLFH q SDUL D ]HUR￿ 3HU Q FKH YD DOO￿LQILQLWR O￿HODVWLFLWj GHOOD GRPDQGD FRQ OD TXDOH RJQL




￿ LO PHUFDWR q
FRPSHWLWLYR￿
3HU FRPSUHQGHUH TXDOH VDUj LO QXPHUR GL LPSUHVH DOO￿HTXLOLEULR q SRVVLELOH UDJLRQDUH QHO
PRGR VHJXHQWH￿
)LJXUD ￿￿ (TXLOLEULR GL FRQFRUUHQ]D PRQRSROLVWLFD D SURGRWWR RPRJHQHR
6H QHO PHUFDWR RSHUDQR XQ JUXSSR PROWR ULVWUHWWR GL LPSUHVH TXHVWH FRQVHJXLUDQQR
SURILWWL￿ 6H O￿HQWUDWD q OLEHUD HQWUHUDQQR QXRYH LPSUHVH ILQR D FKH QRQ VL DQQXOOHUDQQR L
SURILWWL SHU WXWWH OH LPSUHVH SUHVHQWL￿ 6H WXWWH OH LPSUHVH VRQR XJXDOL VL SXz UDJLRQDUH LQ
WHUPLQL GL XQD LPSUHVD UDSSUHVHQWDWLYD￿ 3HU WDOH LPSUHVD VL RVVHUYL OD SURGX]LRQH GL
HTXLOLEULR SHU RJQL QXRYD LPSUHVD FKH HQWUD QHOO￿LQGXVWULD￿ 2JQL YROWD FKH XQD LPSUHVD
HQWUD OD FXUYD GL GRPDQGD SHU O￿LPSUHVD UDSSUHVHQWDWLYD VL VSRVWD D VLQLVWUD￿ )LQFKp
O￿HTXLOLEULR FKH QH ULVXOWD SHU O￿LPSUHVD UDSSUHVHQWDWLYD SUHVHQWH VXO PHUFDWR q WDOH FKH LO
SUH]]R VWD DO GL VRSUD GHOOD FXUYD GHO FRVWR PHGLR F￿q VSD]LR SHU O￿HQWUDWD GL XQD QXRYD




05 ￿￿￿ ’U ￿￿￿
’U ￿￿￿ 05 ￿￿￿￿￿
O￿HQWUDWD VL IHUPD HG Q q GHWHUPLQDWR￿ ,Q ILJXUD ￿ O￿HTXLOLEULR VL KD SHU Q  ￿￿ TXDQGR OD
GRPDQGD ULYROWD DOO￿LPSUHVD UDSSUHVHQWDWLYD q WDOH FKH LO SUH]]R ULVXOWD SDUL DO FRVWR PHGLR￿
6L QRWL FKH DOO￿HTXLOLEULR GHVFULWWR LQ ILJXUD ￿ HVLVWRQR GXH SUREOHPL GL EHQHVVHUH￿ ￿￿
SRLFKq LO SUH]]R q DO GL VRSUD GHO FRVWR PDUJLQDOH OD TXDQWLWj SURGRWWD GHO EHQH q LQIHULRUH D
TXHOOD RWWLPDOH ￿XQD XQLWj DJJLXQWLYD DYYDQWDJJHUHEEH L FRQVXPDWRUL SL￿ GL TXDQWR
FRVWHUHEEH DO SURGXWWRUH￿￿ ￿￿LO QXPHUR GHOOH LPSUHVH q HFFHVVLYR ￿TXHVWR FDSLWD TXDQGR LO
FRVWR PDUJLQDOH QRQ q FUHVFHQWH￿ H QHO FRPSOHVVR O￿LQGXVWULD VWD VRSSRUWDQGR WURSSL FRVWL
ILVVL
)LJXUD ￿￿ /D VROX]LRQH GL ILUVW EHVW
6L QRWL LQROWUH FKH QHOO￿HTXLOLEULR WURYDWR ￿ILJXUD ￿￿ LO IDWWR FKH OH LPSUHVH SUHVHQWL VXO
PHUFDWR VL FRQIURQWLQR FRQ XQD GRPDQGD LQFOLQDWD QHJDWLYDPHQWH H SRVVDQR SHUWDQWR
ULFHYHUH XQ SUH]]R VXSHULRUH DO FRVWR PDUJLQDOH GLSHQGH GDO OLYHOOR GHL FRVWL ILVVL￿ 6H VL
DEEDVVDQR L FRVWL ILVVL VL YHGH FKH O￿HTXLOLEULR VL KD SHU XQ QXPHUR GL LPSUHVH PDJJLRUH￿ 3HU
FRVWL ILVVL PROWR EDVVL LO QXPHUR GL LPSUHVH q WDQWR HOHYDWR FKH OD GRPDQGD GHULYDWD GHOOD
VLQJROD LPSUHVD KD XQD HODVWLFLWj WDQWR DOWD GD DYYLFLQDUH O￿HTXLOLEULR D TXHOOR GL FRQFRUUHQ]D￿
5LFRUGLDPR FKH OD GRPDQGD GHULYDWD SHU OD VLQJROD LPSUHVD VL FRVWUXLVFH VRWWUDHQGR SHU
RJQL SUH]]R OD TXDQWLWj GRPDQGDWD DOOD TXDQWLWj RIIHUWD GDOOH DOWUH LPSUHVH SUHVHQWL VXO
PHUFDWR￿ 6L GLPRVWUD FKH FRQ Q LPSUHVH O￿HODVWLFLWj GHOOD GRPDQGD GHULYDWD SHU O￿LPSUHVD L q
GDWD GD￿





GRYH e q O￿HODVWLFLWj GHOOD GRPDQGD GL PHUFDWR H 0 h q O￿HODVWLFLWj GHOO￿RIIHUWD GL PHUFDWR
ULFDYDWD FRPH VRPPD GHOOH RIIHUWH GHOOH DOWUH Q￿￿ LPSUHVH￿
6L YHGH SHUWDQWR FKH DO FUHVFHUH GL Q GDWL e H 0 h i e DXPHQWD LQ YDORUH DVVROXWR￿ ,QROWUH
PDJJLRUH q O￿HODVWLFLWj GHOO￿RIIHUWD GHOOH DOWUH LPSUHVH PDJJLRUH q i e ￿
3HU YDOXWDUH OD SHUGLWD GL EHQHVVHUH VL SXz FRQIURQWDUH O￿HTXLOLEULR WURYDWR FRQ XQD
VLWXD]LRQH GL RWWLPR VRFLDOH FKH VL SXz FRQVHJXLUH￿ GDWH OH PHGHVLPH FXUYH GL GRPDQGD H GL
FRVWR￿ FRVWULQJHQGR XQD XQLFD LPSUHVD DG RSHUDUH QHO VHWWRUH￿ REEOLJDQGROD D SRUUH XQ
SUH]]R SDUL DO FRVWR PDUJLQDOH H ULVDUFHQGROD SHU XQ DPPRQWDUH SDUL DOOD GLIIHUHQ]D WUD LO
FRVWR PDUJLQDOH H LO FRVWR PHGLR SHU WXWWH OH XQLWj SURGRWWH ￿ILJ ￿￿￿ &RQ XQD WDOH PLVXUD VL
RWWLHQH XQD VROX]LRQH GL ILUVW EHVW￿ RWWLPD GDO SXQWR GL YLVWD VRFLDOH LQ TXDQWR LO SUH]]R q
XJXDOH DO FRVWR PDUJLQDOH￿ 1RQ VHPSUH OD VROX]LRQH GL ILUVW EHVW SXz HVVHUH RWWHQXWD￿ SHU
PRWLYL SROLWLFL H LVWLWX]LRQDOL￿ $G HVHPSLR LO JRYHUQR SRWUHEEH OLPLWDUH LO QXPHUR GL LPSUHVH
QHO VHWWRUH PD QRQ ULXVFLUH DG REEOLJDUOH D SURGXUUH XQD TXDQWLWj PDJJLRUH GL TXHOOD FKH
PDVVLPL]]D L SURILWWL￿ /￿XQLFD VFHOWD SHUWDQWR SRWUHEEH HVVHUH TXHOOD GHO QXPHUR RWWLPDOH GL
LPSUHVH ￿WHQHQGR FRQWR FKH YL q XQ WUDGHRII￿ VH VL SHUPHWWH O￿HQWUDWD GL SL￿ LPSUHVH LO
SUH]]R GL PHUFDWR VL ULGXFH PD VL DXPHQWD O￿LQFLGHQ]D GHL FRVWL ILVVL VXO FRVWR PHGLR
XQLWDULR FRQ XQD SHUGLWD GL HIILFLHQ]D￿￿ 6L SDUOD DOORUD GL XQD VROX]LRQH GL VHFRQG EHVW￿ FKH
FRQVHQWH LO SL￿ DOWR OLYHOOR GL EHQHVVHUH UDJJLXQJLELOH GDWL L YLQFROL GHO JRYHUQR￿
,,,￿￿￿ , PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD FRQ GLIIHUHQ]LD]LRQH GHO SURGRWWR
7DOL PRGHOOL SRVVRQR HVVHUH GLYLVL LQ GXH JUXSSL
￿￿￿
$￿ 0RGHOOL D FRQVXPDWRUH UDSSUHVHQWDWLYR ￿D SUHIHUHQ]H VLPPHWULFKH
￿￿￿ 7XWWH OH LPSUHVH
FRPSHWRQR LQ PRGR LGHQWLFR QHL ULJXDUGL GL WXWWL L FRQVXPDWRUL￿ YDOH D GLUH WXWWH OH
LPSUHVH VL ULYROJRQR DOOD WRWDOLWj GHL FRQVXPDWRUL￿ ,Q TXHVWL PRGHOOL OD GRPDQGD GHOOD
VLQJROD LPSUHVD YDULD LQ ULVSRVWD DG RJQL FDPELDPHQWR GL SUH]]R GD SDUWH GL RJQL DOWUD
LPSUHVD￿ ￿HVHPSLR￿ WXWWL L FRQVXPDWRUL DPDQR YDULDUH LO SURSULR FRQVXPR GL IRUPDJJL H
DFTXLVWHUDQQR XQD SRU]LRQH GL RJQL WLSR SUHVHQWH VXO PHUFDWR￿ QRQ ￿SUHIHULVFRQR￿ OD
IRQWLQD DO EHO SDHVH￿ PD QHO PRPHQWR LQ FXL TXHVWD q SUHVHQWH VXO PHUFDWR ULGXUUDQQR LO
SURSULR FRQVXPR GL EHO SDHVH SHU DFTXLVWDUH DQFKH OD IRQWLQD￿￿ , PRGHOOL D
￿￿
1HOOD OHWWHUDWXUD SL￿ UHFHQWH DOFXQL PRGHOOL￿ GHILQLWL LEULGL￿ VDOYDQR DOFXQH LSRWHVL GHL PRGHOOL D
FRQVXPDWRUH UDSSUHVHQWDWLYR LQ XQ DPELWR GL DQDOLVL WLSLFR GHL PRGHOOL VSD]LDOL￿
￿￿
,O FRQFHWWR GL SUHIHUHQ]D VLPPHWULFD VL ULIHULVFH DO IDWWR FKH VH XQ FRQVXPDWRUH SUHIHULVFH OD PDUFD L
DOOD PDUFD M FLz QRQ FL GLFH QXOOD ULVSHWWR DOOH SUHIHUHQ]H QHL ULJXDUGL GHOOH DOWUH PDUFKH￿ 1HO FDVR GL
SUHIHUHQ]H DVLPPHWULFKH LQ YHFH VH XQ FRQVXPDWRUH SUHIHULVFH OD PDUFD L DOOD PDUFD M YXRO GLUH FKH SUHIHULUj
DOOD PDUFD M DQFKH OH DOWUH P PDUFKH FKH QHOOR VSD]LR GHOOH FDUDWWHULVWLFKH VRQR SL￿ YLFLQH DOOD PDUFD L GL
TXDQWR QRQ OR VLDQR DOOD PDUFD M￿ , PRGHOOL D FRQVXPDWRUH UDSSUHVHQWDWLYR LSRWL]]DQR VHPSUH SUHIHUHQ]H
VLPPHWULFKH￿ $O FRQWUDULR￿ QRQ QHFHVVDULDPHQWH L PRGHOOL D SUHIHUHQ]H VLPPHWULFKH VRQR DQFKH D
FRQVXPDWRUH UDSSUHVHQWDWLYR￿ $G HVHPSLR +DUW ￿￿￿￿￿￿ QHO VXR PRGHOOR LSRWL]]D SUHIHUHQ]H VLPPHWULFKH FRQ
FRQVXPDWRUL GLIIHUHQWL￿ RJQXQR GHL TXDOL q LQWHUHVVDWR DG XQ QXPHUR GL PDUFKH ULVWUHWWR ULVSHWWR D TXHOOR
GLVSRQLELOH VXO PHUFDWR￿ ,QILQH VL VRWWROLQHD FKH L PRGHOOL VSD]LDOL LSRWL]]DQR QHFHVVDULDPHQWH SUHIHUHQ]H
DVLPPHWULFKH￿￿￿
FRQVXPDWRUH UDSSUHVHQWDWLYR VRQR L PRGHOOL SL￿ WUDGL]LRQDOL GL DQDOLVL GHL VHWWRUL D
FRQFRUUHQ]D PRQRSROLVWLFD H PDQWHQJRQR VWUHWWL OHJDPL FRQ O￿DQDOLVL RULJLQDULD GL
&KDPEHUOLQ￿
%￿ 0RGHOOL VSD]LDOL ￿D SUHIHUHQ]H DVLPPHWULFKH￿ 2JQL FRQVXPDWRUH SUHIHULVFH XQ
SDUWLFRODUH SURGRWWR FKH SRVVLHGH GHWHUPLQDWH FDUDWWHULVWLFKH￿ H SHU WDOH SURGRWWR q
GLVSRVWR D SDJDUH XQ SUH]]R PDJJLRUH ULVSHWWR D SURGRWWL DOWHUQDWLYL FKH QRQ
SRVVLHGRQR LQWHUDPHQWH OH FDUDWWHULVWLFKH ULFKLHVWH￿ /D GRPDQGD GHOOD VLQJROD LPSUHVD
YDULD VROR LQ ULVSRVWD D FDPELDPHQWL GL SUH]]R GD SDUWH GL TXHOOH LPSUHVH FKH RIIURQR
XQ SURGRWWR FRQ OH VWHVVH FDUDWWHULVWLFKH GHO SURSULR￿ ￿(VHPSLR￿ DOFXQL FRQVXPDWRUL
DWWULEXLVFRQR XQ YDORUH PDJJLRUH DL IRUPDJJL GXUL FRQ SRFKL JUDVVL￿ VH LO PDVFDUSRQH
YLHQH LPPHVVR VXO PHUFDWR QRQ OR DFTXLVWHUDQQR SRLFKp q XQ VRVWLWXWR PROWR
LPSHUIHWWR GHO SURGRWWR SUHIHULWR￿ 6H VL UHQGH GLVSRQLELOH XQ IRUPDJJLR VLPLOH SHU
JXVWR H FDUDWWHULVWLFKH D TXHOOR FKH JHQHUDOPHQWH DFTXLVWDQR PD FRQ XQ FRQWHQXWR LQ
JUDVVL ULGRWWR VSRVWHUDQQR L ORUR DFTXLVWL YHUVR LO QXRYR SURGRWWR ￿q XQ VRVWLWXWR
PLJOLRUH GHO SURGRWWR SUHIHULWR￿￿￿
,,,￿￿￿￿￿ /•DQDOLVL GHOOD FRQFRUUHQ]D PRQRSROLVWLFD FRQ SURGRWWR HWHURJHQHR￿ $￿ FRQVXPDWRUH UDSSUHVHQWDWLYR
/D GLIIHUHQ]D FRQ LO PRGHOOR SUHFHGHQWH￿ D SURGRWWR RPRJHQHR￿ q FKH OD FXUYD GL
GRPDQGD UHVLGXDOH SHU XQD LPSUHVD GLSHQGH GDOOH TXDQWLWj LQGLYLGXDOL SURGRWWH GD RJQXQR
GHL FRQFRUUHQWL H QRQ SL￿ GDOOD TXDQWLWj WRWDOH￿ /D FXUYD GL GRPDQGD GL XQD LPSUHVD SXz
HVVHUH PROWR GLYHUVD GD TXHOOD GL XQ￿DOWUD LPSUHVD H QRQ q SL￿ SRVVLELOH FRQVLGHUDUH XQD
LPSUHVD UDSSUHVHQWDWLYD￿
/D FXUYD GL GRPDQGD SHU O￿LPSUHVD ￿ DYUj OD IRUPD VHJXHQWH
0 , 0 2 1
2 1 1
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2JQL LPSUHVD VL FRQIURQWD FRQ XQD FXUYD GL GRPDQGD SL￿ ULJLGD H TXHVWR OH SHUPHWWH GL
DYHUH XQ PDJJLRU SRWHUH GL PHUFDWR￿
,Q XQ PHUFDWR D FRQFRUUHQ]D PRQRSROLVWLFD FRQ SURGRWWR GLIIHUHQ]LDWR QRQ VROR LO
SUH]]R q VXE￿RWWLPDOH￿ PD DQFKH OD YDULHWj￿ 6L SXz DYHUH XQD YDULHWj HFFHVVLYD R WURSSR
HVLJXD GL EHQL￿
4XDQGR OH LPSUHVH ￿SUHVHQWL H SRWHQ]LDOL HQWUDQWL￿ VXO PHUFDWR KDQQR FRVWL ILVVL PROWR
HOHYDWL￿ OD YDULHWj q ULGRWWD￿ ,QIDWWL￿ DQFKH TXDQGR OD GRPDQGD q WDOH GD FRQVHQWLUH XQ SUH]]R
VXSHULRUH DO FRVWR PHGLR YDULDELOH￿ O￿LQFLGHQ]D GHL FRVWL ILVVL ID DXPHQWDUH WDQWR LO FRVWR
PHGLR WRWDOH FKH QRQ YL q O￿LQFHQWLYR D SURGXUUH￿ 5LVSHWWR DO FDVR GL XQ￿XQLFD LPSUHVD FKH
SURGXFH SL￿ PDUFKH YL q XQ HFFHVVR GL PDUFKH LQ TXDQWR TXDQGR XQ￿LPSUHVD LQWURGXFH XQD￿￿
QXRYD PDUFD QRQ WLHQH FRQWR GHJOL HIIHWWL QHJDWLYL FKH OD VXD VFHOWD DYUj VXOOH DOWUH
PDUFKH
￿￿￿
5LDVVXPHQGR￿ SRLFKp RJQL LPSUHVD KD FRVWL ILVVL WHQGRQR DG HVVHUFL WURSSR SRFKH
LPSUHVH
￿￿ ￿VFDUVD YDULHWj￿￿ PHQWUH SRLFKp RJQL LPSUHVD LJQRUD JOL HIIHWWL GHOOH SURSULH D]LRQL
VXL ULYDOL WHQGRQR DG HVVHUFL WURSSH LPSUHVH ￿WURSSD YDULHWj￿￿ $O FRQWUDULR GHO FDVR
SUHFHGHQWH LO PHUFDWR q GLIILFLOPHQWH UHJRODELOH SHUFKp q GLIILFLOH LQGLYLGXDUH OD YDULHWj
RWWLPDOH H GDUH JOL DGHJXDWL LQFHQWLYL SHUFKp TXHVWD HPHUJD￿
, FRVWL ILVVL GHWHUPLQDQR XQD ULGRWWD YDULHWj
6H OH LPSUHVH RSHUDQR VXOOD SDUWH GHOOD FXUYD GHL FRVWL PHGL FDUDWWHUL]]DWD GD UHQGLPHQWL
GL VFDOD FUHVFHQWL ￿YDOH D GLUH VXOOD SDUWH LQFOLQDWD QHJDWLYDPHQWH￿￿ QHO PHUFDWR YL VDUDQQR
SRFKH PDUFKH￿
/D ILJXUD ￿ PRVWUD FRPH TXDQGR OD FXUYD GL FRVWL PHGL q VWUHWWDPHQWH GHFUHVFHQWH
DOFXQL￿ WUD L SURGRWWL VRFLDOPHQWH GHVLGHUDELOL￿ VDUDQQR RIIHUWL￿ PHQWUH DOWUL QRQ YHUUDQQR
RIIHUWL￿
,Q WXWWL H WUH L GLDJUDPPL GDWR LO SUH]]R S LO EHQHVVHUH VRFLDOH q PDJJLRUH QHO FDVR LQ FXL
LO EHQH T YHQJD RIIHUWR FKH LQ FDVR FRQWUDULR￿ LQ TXDQWR OD VRPPD GHO VXUSOXV GHO
FRQVXPDWRUH
￿￿ H GHL ULFDYL GHO SURGXWWRUH VRQR PDJJLRUL GHO FRVWR VRFLDOH ￿SDUL DO FRVWR GL
SURGX]LRQH￿￿
1HL FDVL D￿ H F￿ OH LPSUHVH RIIULUDQQR LO EHQH SRLFKp OD FXUYD GHL FRVWL PHGL LQFURFLD OD
FXUYD GL GRPDQGD H TXLQGL OD SURGX]LRQH FRQVHQWH SURILWWL SRVLWLYL ￿SHU OD TXDQWLWj T LO
FRVWR XQLWDULR GL SURGX]LRQH q LQIHULRUH DO ULFDYR PHGLR FKH q SDUL DO SUH]]R S￿￿
1HO FDVR E￿ OH LPSUHVH QRQ SURGXUUDQQR LO EHQH LQ TXDQWR L SURILWWL VRQR QHJDWLYL ￿SHU
TXDOVLDVL TXDQWLWj￿￿
1HO FDVR E￿ O￿LPSUHVD SUHQGH OH SURSULH GHFLVLRQL ULVSHWWR DG XQ SUH]]R FKH ULVSHFFKLD LO
YDORUH DWWULEXLWR DO EHQH GDO FRQVXPDWRUH PDUJLQDOH￿ YDOH D GLUH LO FRQVXPDWRUH FKH DO
SUH]]R S ULFHYH XQ VXUSOXV QXOOR￿ 6H O￿LPSUHVD SRWHVVH HVWUDUUH L EHQHILFL ￿VXUSOXV￿ FKH L
FRQVXPDWRUL QHO WUDWWR VXSHULRUH GHOOD FXUYD GL GRPDQGD KDQQR GDO FRQVXPR GHO EHQH￿ DG
￿￿
7DOH HIIHWWR￿ GHWWR DQFKH GL VRWWUD]LRQH GHJOL DIIDUL ￿WUDGH GLYHUVLRQ￿q DQDORJR D TXHOOR FKH QHOOD
OHWWHUDWXUD GL PDUNHWLQJ YLHQH GHWWR GL ￿FDQQLEDOL]]D]LRQH￿ ￿FKH ULJXDUGD O￿HURVLRQH GHO PHUFDWR GHL SURGRWWL
SUHHVLVWHQWL PDQ PDQR FKH XQD LPSUHVD DPSOLD LQ PRGR HFFHVVLYR OD SURSULD OLQHD￿
￿￿
/D UHOD]LRQH WUD FRVWL ILVVL H YDULHWj RWWLPDOH LQ XQ PHUFDWR D FRQFRUUHQ]D PRQRSROLVWLFD q DQDOL]]DWD
QHO QRWR ODYRUR GL 6SHQFH ￿￿￿￿￿￿￿ ,O PRGHOOR FRVWUXLWR GD 6SHQFH VXJJHULVFH FKH LQ XQ UHJLPH GL FRQFRUUHQ]D
PRQRSROLVWLFD VRQR SURGRWWL WURSSL EHQL ￿YDULHWj HFFHVVLYD￿ TXDQGR L YDORUL GHOOH HODVWLFLWj GL GRPDQGD
LQGLYLGXDOL GHOOH LPSUHVH H OH HODVWLFLWj LQFURFLDWH WUD OH GLYHUVH LPSUHVH VRQR HOHYDWH￿ 3HU YDORUL EDVVL GL WDOL
HODVWLFLWj DO FRQWUDULR VL KD XQD YDULHWj VXE￿RWWLPDOH￿ ,QROWUH TXDQWR PDJJLRUL VRQR L FRVWL ILVVL WDQWR PLQRUH
VDUj LO QXPHUR GL PDUFKH RIIHUWR ￿ULGRWWD YDULHWj￿￿
￿￿
5LFRUGLDPR FKH LO VXUSOXV GHO FRQVXPDWRUH￿ SHU XQ GDWR SUH]]R￿ q GHILQLWR GDOO￿DUHD VRWWRVWDQWH OD
FXUYD GL GRPDQGD DO GL VRSUD GHO SUH]]R GDWR￿ ,O VXUSOXV GHO SURGXWWRUH SHU XQ GDWR SUH]]R q GDWR GDOO￿DUHD DO
GL VRSUD GHOOD FXUYD GL RIIHUWD￿ 5LFRUGDQGR FKH OD FXUYD GL RIIHUWD q GDWD GDO WUDWWR FUHVFHQWH GHOOD FXUYD GHL
FRVWL PDUJLQDOL DO GL VRSUD GHL FRVWL PHGL YDULDELOL H FKH O￿DUHD DO GL VRWWR GHOOD FXUYD GHL FRVWL PDUJLQDOL q SDUL
DL FRVWL YDULDELOL WRWDOL VL YHGH FRPH￿ GDWR LO SUH]]R GL PHUFDWR￿ LO VXUSOXV GHO SURGXWWRUH VLD SDUL DOOD VRPPD
GHO SURILWWR H GHL FRVWL ILVVL￿ ,Q DVVHQ]D GL FRVWL ILVVL LO VXUSOXV q SDUL DO SURILWWR￿￿￿














HVHPSLR SUDWLFDQGR XQ SUH]]R GLYHUVR SHU RJQL FRQVXPDWRUH ￿GLVFULPLQD]LRQH GHO SUH]]R￿
DYUHEEH SURILWWL SRVLWLYL H SHUWDQWR XQ LQFHQWLYR D SURGXUUH
￿￿￿
1HO FDVR F￿ L FRQVXPDWRUL KDQQR XQD GRPDQGD LQHODVWLFD ILQR DO SUH]]R S￿ GRYH OD
GRPDQGD GLYLHQH SHUIHWWDPHQWH HODVWLFD￿ 3HU XQD FXUYD GL GRPDQGD DG DQJROR￿ DO SUH]]R S
LO VXUSOXV GHL FRQVXPDWRUL q QXOOR H LO ULFDYR GHOOH LPSUHVH q XJXDOH DO EHQHILFLR VRFLDOH￿ /D
GHFLVLRQH GHOO￿LPSUHVD D SURGXUUH ULVSHFFKLD O￿RWWLPR VRFLDOH￿ ,Q JHQHUDOH D SDULWj GL
FRQGL]LRQL PLQRUH q LO UDSSRUWR WUD VXUSOXV GHL FRQVXPDWRUL H ULFDYR GHOO￿LPSUHVD￿ PDJJLRUL
VRQR JOL LQFHQWLYL D SURGXUUH XQ EHQH FKH VLD GHVLGHUDELOH VXO SLDQR VRFLDOH￿ 5LFRUGLDPR
LQROWUH FKH PDJJLRUH q O￿HODVWLFLWj GHOOD GRPDQGD PLQRUH VDUj WDOH UDSSRUWR ￿6SHQFH￿ ￿￿￿￿￿￿
9DULHWj RWWLPDOH
3HU LQGLYLGXDUH O￿HTXLOLEULR FKH GHWHUPLQD OD YDULHWj RWWLPDOH ELVRJQD ULFRUGDUH FKH HVLVWH
XQ WUDGHRII WUD OD YDULHWj ￿LO QXPHUR GL PDUFKH FKH FRUULVSRQGH DO QXPHUR GL LPSUHVH VH
RJQL LPSUHVD RIIUH XQH VROD PDUFD￿ H OD TXDQWLWj SURGRWWD SHU RJQL PDUFD￿ TXDQWLWj FKH VDUj
GHWHUPLQDWD GDO SUH]]R￿
/￿DVVXQWR IRQGDPHQWDOH q FKH OD YDULHWj KD XQ YDORUH￿ YDOH D GLUH FKH PDJJLRUH q LO
QXPHUR GL PDUFKH ￿GL LPSUHVH￿ PDJJLRUH q LO EHQHVVHUH GHL FRQVXPDWRUL￿
3HU VHPSOLILFDUH DO PDVVLPR O￿DQDOLVL LSRWL]]LDPR FKH WXWWL L SURGRWWL ￿WXWWH OD PDUFKH￿
VLDQR FDUDWWHUL]]DWL GDOOD VWHVVD IXQ]LRQH GL FRVWR H FKH OD GRPDQGD VLD LGHQWLFD SHU RJQL
PDUFD￿ &RQ WDOL LSRWHVL LQ HTXLOLEULR DYUHPR FKH SHU RJQL PDUFD YHUUj SURGRWWD OD PHGHVLPD
TXDQWLWj ￿OH XQLWj SURGRWWH GHOOD PDUFD L VDUDQQR SDUL DOOH XQLWj SURGRWWH GHOOD PDUFD M￿￿
8Q SDUWLFRODUH HTXLOLEULR VDUj FDUDWWHUL]]DWR GDO QXPHUR GL PDUFKH Q H GDOOD TXDQWLWj
SURGRWWD j i q q = SHU RJQL L￿ M  ￿￿￿￿￿￿￿￿Q￿
$G HVHPSLR LSRWL]]LDPR FKH OD VRFLHWj DEELD D GLVSRVL]LRQH ￿￿￿ XQLWj GL LQSXW
QHFHVVDULR D SURGXUUH O￿RXWSXW GHOO￿LQGXVWULD FKH VWLDPR DQDOL]]DQGR H SRQLDPR FKH OD
IXQ]LRQH GHL FRVWL VLD WDOH FKH L FRVWL ILVVL VLDQR SDUL D ￿ LQSXW H LO FRVWR PDUJLQDOH￿ FRVWDQWH￿
VLD SDUL D ￿ LQSXW￿ /D WDEHOOD HYLGHQ]LD LO WUDGHRII FKHYLqW U DTXDQWLWj H YDULHWj￿












7DOH HIIHWWR q GHWWR DQFKH GL QRQ DSSURSULDELOLWj GHO VXUSOXV VRFLDOH￿ 4XDQGR XQD LPSUHVD QRQ SXz
FDWWXUDUH O￿LQWHUR VXUSOXV GHO FRQVXPDWRUH DVVRFLDWR DOO￿LQWURGX]LRQH GL XQ EHQH￿ VL JHQHUD XQD HVWHUQDOLWj
SRVLWLYD VXO FRQVXPDWRUH FKH VSLQJH OH LPSUHVH DG LQWURGXUUH XQ QXPHUR ULGRWWR GL SURGRWWL ULVSHWWR
DOO￿RWWLPR VRFLDOH ￿7LUROH￿ ￿￿￿￿￿ FDS ￿￿￿￿￿
(￿ RUD SRVVLELOH GHILQLUH OD IURQWLHUD GHOOH SRVVLELOLWj GL SURGX]LRQH ￿33)￿ FKH LOOXVWUD OH
SRVVLELOL FRPELQD]LRQL GL YDULHWj H TXDQWLWj FKH SRVVRQR HVVHUH RWWHQXWH FRQ O￿DPPRQWDUH
ILVVR GL LQSXW GLVSRQLELOH￿
/H SUHIHUHQ]H GHOOD VRFLHWj ULVSHWWR D WDOL GXH YDULDELOL ￿YDULHWj H TXDQWLWj￿ SRVVRQR HVVHUH
ULDVVXQWH GDOOH FXUYH GL LQGLIIHUHQ]D GLVHJQDWH LQ ILJXUD ￿ ￿
)LJXUD ￿￿ &RQFRUUHQ]D PRQRSROLVWLFD FRQ GLIIHUHQ]LD]LRQH￿
FRQIURQWR FRQ O•HTXLOLEULR RWWLPDOH ￿￿￿
/D WDQJHQ]D WUD OD 33) H OD FXUYD GL LQGLIIHUHQ]D SL￿ ORQWDQD GDOO￿RULJLQH GHJOL DVVL
DVVLFXUD OD PDVVLPL]]D]LRQH GHO EHQHVVHUH VRFLDOH￿ 6L QRWL FKH WXWWL L SXQWL VXOOD FXUYD 33)
VRQR SRVVLELOL HTXLOLEUL GL XQD LQGXVWULD PRQRSROLVWLFD￿ 5LVSHWWR DOOH SUHIHUHQ]H GHOOD VRFLHWj
LQ $ YL q XQ ULGRWWR QXPHUR GL PDUFKH￿ PHQWUH LQ % YL q XQ HFFHVVR GL PDUFKH￿
6H O￿RSHUDWRUH SXEEOLFR QRQ SXz UHJRODUH LO VHWWRUH LQ PRGR GD UDJJLXQJHUH LO SXQWR
RWWLPDOH 2 ()
* *,n q ￿ SXz FHUFDUH GL RWWHQHUH XQD VROX]LRQH GL VHFRQG EHVW UHJRODQGR VROR
DOFXQL DVSHWWL￿ 3Xz ODVFLDUH O￿HQWUDWD OLEHUD H LPSRUUH UHVWUL]LRQL VXOOH TXDQWLWj ￿UHJRODUH LO
FRPSRUWDPHQWR￿ R UHJRODUH O￿HQWUDWD ￿SROLWLFKH VWUXWWXUDOL￿￿ 8QD SROLWLFD VWUXWWXUDOH KD
HIIHWWR TXDQGR LO SUREOHPD q XQ HFFHVVR GL LPSUHVH PHQWUH QRQ DLXWD D UDJJLXQJHUH







,,,￿￿￿￿ /•DQDOLVL GHOOD FRQFRUUHQ]D PRQRSROLVWLFD￿ %￿PRGHOOL VSD]LDOL
,Q WDOL PRGHOOL VL IDQQR GXH DVVXQ]LRQL GL EDVH￿
/D SULPD q FKH L SURGRWWL GHOOH LPSUHVH KDQQR GHWHUPLQDWH SRVL]LRQL QHOOR VSD]LR GHOOH
FDUDWWHULVWLFKH￿ 6L LPPDJLQL XQ SDUWLFRODUH WLSR GL SURGRWWR FDUDWWHUL]]DWR GD GXH GLPHQVLRQL
￿FDUDWWHULVWLFKH￿ FKH GHWHUPLQDQR O￿XWLOLWj ￿TXDOLWj￿ SHUFHSLWD GD SDUWH GHL FRQVXPDWRUL FKH OR
DFTXLVWHUDQQR￿ 3HU XQ IRUPDJJLR TXHVWH SRVVRQR HVVHUH LO FRQWHQXWR LQ JUDVVL H LO JUDGR GL
VWDJLRQDWXUD￿ *OL Q IRUPDJJL SUHVHQWL VXO PHUFDWR SRVVRQR HVVHUH FROORFDWL VX XQR VSD]LR
ELGLPHQVLRQDOH￿ FRPH GXH DVVL FDUWHVLDQL GRYH LQ DVFLVVD VRQR ULSRUWDWH OH GLYHUVH
SHUFHQWXDOL GL FRQWHQXWR LQ JUDVVL H VXOOH RUGLQDWH LO WHPSR GL VWDJLRQDWXUD ￿ILJXUD ￿￿
￿￿￿
)LJXUD ￿ /R VSD]LR GHOOH FDUDWWHULVWLFKH
/D VHFRQGD DVVXQ]LRQH q FKH DQFKH L FRQVXPDWRUL VRQR FROORFDWL QHOOR VSD]LR GHOOH
FDUDWWHULVWLFKH￿ 8Q FRQVXPDWRUH $ FKH SUHIHULVFH XQ IRUPDJJLR PDJUR H IUHVFR VL
FROORFKHUj QHO TXDGUDQWH LQ EDVVR D VLQLVWUD QHOOD ILJXUD ￿ HG L IRUPDJJL SUHVHQWL LQ TXHO
TXDGUDQWH VDUDQQR VRVWLWXWL SL￿ VWUHWWL￿ SHU TXHO FRQVXPDWRUH￿ ULVSHWWR DL IRUPDJJL FROORFDWL
DOWURYH￿
￿￿
1HOOD ILJXUD VXJOL DVVL VRQR ULSRUWDWH OH FDUDWWHULVWLFKH 1 x H 2 x SUHVHQWL QHL ￿￿ SURGRWWL ￿ 1 x H 2 x
















/D YHUVLRQH SL￿ VHPSOLFH WUD L PRGHOOL VSD]LDOL q TXHOOD GHO PRGHOOR OLQHDUH GL GXRSROLR
FKH SUHVXSSRQH OD VROD VFHOWD GHOOD ORFDOL]]D]LRQH￿
6L FRQVLGHUL XQR VSD]LR OLQHDUH SHU HVHPSLR XQD XQLFD VWUHWWD VWUDGD GL XQD FLWWj￿ GRYH VL
GHYRQR GLVORFDUH GXH SURGXWWRUL ￿QHOOD ILJXUD ￿ WDOH VSD]LR q UDSSUHVHQWDWR GDO VHJPHQWR GL
OXQJKH]]D /￿ FKH RIIURQR OR VWHVVR EHQH DOOR VWHVVR SUH]]R H VL VXSSRQJD FKH L
FRQVXPDWRUL VLDQR GLVWULEXLWL XQLIRUPHPHQWH LQ WDOH VSD]LR ￿LQ RJQL SXQWR YL q OR VWHVVR
QXPHUR GL FRQVXPDWRUL￿ DG HVHPSLR XQR SHU RJQL SXQWR￿￿
)LJXUD ￿￿ /R VSD]LR OLQHDUH
6H L FRVWL GL WUDVSRUWR QRQ VRQR QXOOL L FRQVXPDWRUL SUHIHULUDQQR DFTXLVWDUH LO EHQH
SUHVVR LO SURGXWWRUH SL￿ YLFLQR￿ 6H OD SULPD LPSUHVD VL FROORFD D GXH WHU]L GHO VHJPHQWR OD
VHFRQGD LPSUHVD VL FROORFKHUj DSSHQD XQ SRFR SL￿ D VLQLVWUD LQ PRGR GD FDWWXUDUH WXWWL L
FRQVXPDWRUL DOOD SURSULD VLQLVWUD￿ SDUL D FLUFD L GXH WHU]L GHO WRWDOH￿ 6H O￿LPSUHVD ￿ SXz
PRGLILFDUH OD SURSULD SRVL]LRQH VL VSRVWHUj DSSHQD XQ SRFR SL￿ D VLQLVWUD GHOO￿LPSUHVD￿HV H
OD VHFRQGD LPSUHVD SXz FDPELDUH SRVL]LRQH ULVSRQGHUj VSRVWDQGRVL DSSHQD XQ SRFR SL￿ D
VLQLVWUD GHOOD QXRYD SRVL]LRQH GHOO￿LPSUHVD ￿ H FRVu YLD￿ ILQ TXDQGR OH GXH LPSUHVH VL
WURYHUDQQR DOO￿LQFLUFD QHO PH]]R GHO VHJPHQWR￿ ,O ULVXOWDWR SHUWDQWR q TXHOOR GHOOD PLQLPD
GLIIHUHQ]LD]LRQH￿ /H GXH LPSUHVH VL FROORFKHUDQQR QHOOR VWHVVR SXQWR QHOOR VSD]LR GHOOH
FDUDWWHULVWLFKH ￿VL QRWL FKH LO SUREOHPD GHOOD ORFDOL]]D]LRQH VXO WHUULWRULR q DQDORJR DOOD
ORFDOL]]D]LRQH QHOOR VSD]LR GHOOH FDUDWWHULVWLFKH￿ /H GXH LPSUHVH SRVVRQR HVVHUH GXH QHJR]L
DO GHWWDJOLR FKH GHFLGRQR LQ TXDOH SXQWR GHOOD VWUDGD FROORFDUVL￿ R GXH SURGXWWRUL GL
IRUPDJJLR FKH VWDELOLVFRQR LO FRQWHQXWR LQ JUDVVL GHL SURSUL SURGRWWL￿￿
1HO PRGHOOR GL GXRSROLR LQWURGRWWR￿ QHO FDVR LQ FXL OD ORFDOL]]D]LRQH GHOOH LPSUHVH VLD
GDWD ￿DG HVHPSLR OD SRVL]LRQH GHL QHJR]L q GHILQLWD LQ EDVH DG XQ SLDQR UHJRODWRUH GHO
WHUULWRULR￿ R L SURGXWWRUL GL IRUPDJJLR VRQR YLQFRODWL GD XQD TXDOFKH OHJJH ORFDOH FKH ILVVD
QRUPH VXO FRQWHQXWR LQ JUDVVL￿￿ H FKH LO SUH]]R SRVVD HVVHUH ILVVDWR OLEHUDPHQWH GDOOH
LPSUHVH￿ VL GLPRVWUD FKH TXHVWH ILVVHUDQQR XQ SUH]]R VXSHULRUH DO FRVWR PDUJLQDOH
￿￿￿ (VVH
￿￿
1HL PRGHOOL FKH FHUFDQR O￿HTXLOLEULR QHL SUH]]L GDWD XQD SDUWLFRODUH ORFDOL]]D]LRQH HPHUJRQR PROWL
SUREOHPL OHJDWL DOO￿HVLVWHQ]D HG DOO￿XQLFLWj GHOO￿HTXLOLEULR￿ 4XDQGR L SUH]]L VRQR ILVVDWL VLPXOWDQHDPHQWH H FRQ
FRVWL GL WUDVSRUWR TXDGUDWLFL￿ VH OD GLVWDQ]D q PDVVLPD ￿OH GXH LPSUHVH VRQR ORFDOL]]DWH QHL SXQWL HVWUHPL GHO
VHJPHQWR￿VL KDQQR SUH]]L LGHQWLFL H SURILWWL SRVLWLYL￿ 6H OH LPSUHVH VRQR VLWXDWH QHOOR VWHVVR SXQWR VL KD XQ
HTXLOLEULR DOOD %HUWUDQG￿ FRQ SURILWWL QXOOL￿ 6H OH LPSUHVH VRQR ORFDOL]]DWH DOO￿LQWHUQR GHOO￿LQWHUYDOOR OD ULFHUFD
GHOO￿HTXLOLEULR q XQ SUREOHPD FRPSOHVVR￿ 6H VRQR YLFLQH DO FHQWUR GHO VHJPHQWR￿ DG HVHPSLR￿ QRQ HVLVWH XQ
HTXLOLEULR GHL SUH]]L FRQ VWUDWHJLH SXUH ￿’￿$VSUHPRQW￿ *DEV]HZLF] H 7KLVVH￿ ￿￿￿￿￿￿ PHQWUH HVLVWH XQ
HTXLOLEULR FRQ VWUDWHJLH PLVWH ￿’DVJXSWD H 0DVNLQ￿ ￿￿￿￿￿￿
2 /?￿ / ￿W￿ ￿W￿ ￿W￿ ￿W￿￿￿
LQIDWWL SRWUDQQR HVHUFLWDUH XQ SRWHUH GL PHUFDWR GHWHUPLQDWR GDOOD GLVSRVL]LRQH GHL
FRQVXPDWRUL LQ SURVVLPLWj GHOOH FDUDWWHULVWLFKH SRVVHGXWH GDO SURSULR SURGRWWR￿
’DOO￿DQDOLVL GL GXRSROLR q SRVVLELOH SDVVDUH DOO￿DQDOLVL GL FRQFRUUHQ]D PRQRSROLVWLFD
LSRWL]]DQGR ￿￿￿ FKH QRQ YL VLDQR EDUULHUH DOO￿HQWUDWD GLYHUVH GDL FRVWL ILVVL H GDL FRVWL GL
HQWUDWD H FKH ￿￿￿ HVLVWD XQ YDVWR QXPHUR GL LPSUHVH SRWHQ]LDOL￿
8Q￿DQDOLVL GHO QXPHUR GL LPSUHVH H GHOOH ORFDOL]]D]LRQL GL HTXLOLEULR VRWWR WDOL FRQGL]LRQL
q RIIHUWD GDO PRGHOOR GHOOD FLWWj FLUFRODUH GL 6DORS ￿￿￿￿￿￿￿ 7DOH PRGHOOR VHJXH PROWR GD
YLFLQR TXHOOR GL +RWHOOLQJ￿ LQWURGXFHQGR GXH LPSRUWDQWL PRGLILFKH￿ /D SULPD ULJXDUGD OD
GHVFUL]LRQH GHOOR VSD]LR￿ QRQ SL￿ OLQHDUH PD FLUFRODUH
￿￿￿ /D VHFRQGD PRGLILFD ULJXDUGD
O￿LQWURGX]LRQH QHO PRGHOOR GL XQ EHQH HVWHUQR￿ XQ EHQH RPRJHQHR SURGRWWR GD XQ VHWWRUH
HVWHUQR ULVSHWWR D TXHOOR SHU LO TXDOH VL VWDQQR DQDOL]]DQGR OH VFHOWH GL GLIIHUHQ]LD]LRQH￿ PD
FKH FRVWLWXLVFH XQ EXRQ VRVWLWXWR SHU DOFXQL GHL SURGRWWL GLIIHUHQ]LDWL ￿QHO FDVR GHOOD VFHOWD
GL GLIIHUHQ]LD]LRQH GL GXH SURGXWWRUL GL JHODWR ULJXDUGR DOOD FDUDWWHULVWLFD ￿JXVWR GL
FLRFFRODWR￿￿ XQ EHQH HVWHUQR SXz HVVHUH XQ GROFH DO FLRFFRODWR￿￿
6DORS GLPRVWUD FKH ￿￿￿ VH YL q OLEHUWj GL HQWUDWD￿ ￿￿￿ VH L FRQVXPDWRUL VRQR GLVWULEXLWL
XQLIRUPHPHQWH OXQJR LO FHUFKLR H DFTXLVWDQR FLDVFXQR XQD VROD XQLWj GL SURGRWWR￿ ￿￿￿ VH OH
LPSUHVH VRQR LGHQWLFKH￿ KDQQR FRVWL PDUJLQDOL H ILVVL FRVWDQWL￿ H SRVVRQR OLEHUDPHQWH
VSRVWDUVL VHQ]D VRVWHQHUH DOFXQ FRVWR￿ DOORUD HVLVWH XQ HTXLOLEULR GL 1DVK DO TXDOH QHVVXQD
LPSUHVD YXROH PRGLILFDUH LO SURSULR SUH]]R H QRQ YL VRQR LQFHQWLYL DOO￿HQWUDWD GL QXRYH
LPSUHVH￿ $OO￿HTXLOLEULR RJQL LPSUHVD ILVVHUj OR VWHVVR SUH]]R H OH LPSUHVH VDUDQQR GLVORFDWH
LQ SRVL]LRQL HTXLGLVWDQWL OXQJR LO FHUFKLR
￿￿￿ DG XQD GLVWDQ]D SDUL SHUWDQWR D ￿￿Q￿ GRYH Q q LO
QXPHUR GHOOH LPSUHVH DOO￿HTXLOLEULR
￿￿￿ $OO￿HTXLOLEULR LO SURILWWR GHOOH LPSUHVH q QXOOR￿ PHQWUH
LO SUH]]R q VXSHULRUH DO FRVWR PDUJLQDOH￿ 7DOL FRQGL]LRQL VRQR WLSLFKH GHOOD FRQFRUUHQ]D
PRQRSROLVWLFD￿ GRYH O￿HVHUFL]LR GL XQ SRWHUH GL PHUFDWR QRQ DVVLFXUD SURILWWL SRVLWLYL￿ 6DORS
GLPRVWUD DQFKH FKH OD YDULHWj ￿LO QXPHUR GL PDUFKH￿ YDOH D GLUH LO QXPHUR GL LPSUHVH￿ GHL
EHQL DOO￿HTXLOLEULR QHO PRGHOOR FLUFRODUH q VXSHULRUH D TXHOOD RWWLPDOH GDO SXQWR GL YLVWD GHO
EHQHVVHUH VRFLDOH￿ ODGGRYH DEELDPR YLVWR LQ SUHFHGHQ]D FKH QHL PRGHOOL D SURGRWWR
GLIIHUHQ]LDWR FRQ FRQVXPDWRUH UDSSUHVHQWDWLYR OH VROX]LRQL SRWHYDQR SRUWDUH VLD DG XQ
HFFHVVR FKH DG XQD VFDUVD YDULHWj GL EHQL￿
,Q JHQHUDOH VL SXz DIIHUPDUH FKH TXDQGR OD FRPSHWL]LRQH q ORFDOH￿ QHO VHQVR FKH OD
VLQJROD PDUFD FRPSHWH VROR FRQ TXHOOH DG HVVD SL￿ YLFLQH￿ OH LPSUHVH KDQQR PDJJLRU SRWHUH
GL PHUFDWR￿ ,Q TXHVWL PHUFDWL￿ D SDULWj GL DOWUH FRQGL]LRQL￿ LO SUH]]R VDUj PDJJLRUH FKH QHL
PHUFDWL GRYH RJQL PDUFD FRPSHWH FRQ RJQL DOWUD PDUFD￿
￿￿
9HQJRQR FRVu HOLPLQDWL L SXQWL ILQDOL GHO VHJPHQWR FKH VXO SLDQR DQDOLWLFR VRQR UHVSRQVDELOL GHOOD QRQ
HVLVWHQ]D GHOO￿HTXLOLEULR LQ PROWL PRGHOOL
￿￿
/￿HTXLGLVWDQ]D QHOOD SRVL]LRQH GHOOH LPSUHVH q XQ￿ LSRWHVL H QRQ XQ ULVXOWDWR GHO PRGHOOR￿ /￿RELHWWLYR
GHO PRGHOOR LQIDWWL￿ q OD ULFHUFD GHO QXPHUR GL LPSUHVH DOO￿HTXLOLEULR LQ XQ FRQWHVWR GRYH VL SUHVXSSRQH
VLPXOWDQHLWj GL HQWUDWD HG XQD HTXL￿ULSDUWL]LRQH GHOOR VSD]LR WUD OH LPSUHVH￿ ,O PRGHOOR GHVFULYH XQ JLRFR LQ
GXH VWDGL￿ DO SULPR VWDGLR OH LPSUHVH GHFLGRQR VH HQWUDUH R PHQR￿ QHO VHFRQGR VWDGLR￿ GDWH OH SRVL]LRQL
￿GHILQLWH HVRJHQDPHQWH￿ DG HVHPSLR GD XQ EDQGLWRUH SXEEOLFR￿￿ FRQFRUURQR QHL SUH]]L￿
￿￿
6L DVVXPH FKH QRQ HVLVWH XQ SUREOHPD GL QXPHUR LQWHUR￿ 7DOH SUREOHPD GHULYD GDO IDWWR FKH￿ D ULJRUH￿
VXO SLDQR DQDOLWLFR XQ HTXLOLEULR D OLEHUD HQWUDWD H D SURILWWL QXOOL QRQ q FRHUHQWH FRQ XQ QXPHUR LQWHUR GL
LPSUHVH￿￿￿
,9 ’LIIHUHQ]LD]LRQH￿ SRWHUH GL PHUFDWR H VWUXWWXUD LQGXVWULDOH
1HL PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD FKH VRQR VWDWL LQWURGRWWL LO SRWHUH GL PHUFDWR
q GD DWWULEXLUH LQ XOWLPD DQDOLVL DOO￿HVLVWHQ]D GL FRVWL ILVVL H GL LQL]LR GHOO￿DWWLYLWj ￿VHW￿XS FRVWV￿
HG DOOD GLPHQVLRQH OLPLWDWD GHO PHUFDWR￿ 0ROWL ODYRUL KDQQR DQDOL]]DWR LO SUREOHPD GHOOD
SHUPDQHQ]D GHOOH FRQGL]LRQL GL LPSHUIH]LRQH GHO PHUFDWR TXDQGR L FRVWL ILVVL WHQGRQR DG
DQQXOODUVL HG LO PHUFDWR WHQGH DG DOODUJDUVL￿ 8QD ULVSRVWD ￿3HUORII H 6DORS￿ ￿￿￿￿￿ q FKH VH L
FRVWL ILVVL WHQGRQR D GLPLQXLUH￿ LO QXPHUR GL LPSUHVH DOO￿HTXLOLEULR WHQGH DG DXPHQWDUH H FLz
SRUWHUj DG XQ DQQXOODPHQWR GHO PDUN￿XS HG DG XQ HTXLOLEULR FRQFRUUHQ]LDOH VH OD IXQ]LRQH
GL XWLOLWj GHO FRQVXPDWRUH UDSSUHVHQWDWLYR q WDOH FKH LO OLYHOOR GL XWLOLWj DVVRFLDWR DG RJQL
PDUFD q OLPLWDWR H VH OH SUHIHUHQ]H GHL FRQVXPDWRUL VRQR VLPPHWULFKH ULVSHWWR DOOD WRWDOLWj
GL PDUFKH GLVSRQLELOL￿ 1HO FDVR GL FRPSHWL]LRQH ORFDOL]]DWD￿ TXDQGR OH SUHIHUHQ]H GL VLQJROL
JUXSSL GL FRQVXPDWRUL VRQR ULYROWH DG XQ LQVLHPH OLPLWDWR WUD OH PDUFKH SUHVHQWL￿ DQFKH VH
DO OLPLWH L FRVWL ILVVL WHQGRQR DG DQQXOODUVL RJQL LPSUHVD FRQVHUYHUj XQ FHUWR SRWHUH GL
PHUFDWR￿
, PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD WUDWWDQR OD GLIIHUHQ]LD]LRQH GL WLSR RUL]]RQWDOH￿
,Q HVVL QRQ q OD GLIIHUHQ]LD]LRQH D GHWHUPLQDUH O￿LPSHUIH]LRQH QHOOD VWUXWWXUD GHO PHUFDWR￿
HG LQIDWWL DO OLPLWH￿ TXDQGR OD GLPHQVLRQH GHO PHUFDWR DXPHQWD HG L FRVWL ILVVL GLPLQXLVFRQR
O￿HTXLOLEULR WHQGH DOOD IRUPD FRQFRUUHQ]LDOH￿ LQGLSHQGHQWHPHQWH GDO OLYHOOR GL
GLIIHUHQ]LD]LRQH￿
/D VLWXD]LRQH q GLYHUVD QHO FDVR GHOOD GLIIHUHQ]LD]LRQH YHUWLFDOH￿ ,Q SUHVHQ]D GL
GLIIHUHQ]LD]LRQH YHUWLFDOH YL VRQR DOFXQL PHUFDWL￿ GHQRPLQDWL ROLJRSROL QDWXUDOL ￿6KDNHG H
6XWWRQ￿ ￿￿￿￿￿ ￿￿￿￿￿ GRYH DOO￿HTXLOLEULR YL q XQ OLPLWH DO QXPHUR GHL WLSL GL SURGRWWR
￿LPSUHVH￿ SUHVHQWL￿ 7DOH SURSULHWj q GHQRPLQDWD GL ￿ILQLWH]]D￿ ￿ILQLWHQHVV SURSHUW\￿￿
,Q XQ PHUFDWR FDUDWWHUL]]DWR GD XQD VFHOWD SURGXWWLYD UHODWLYD DG XQ LQGLFDWRUH GL TXDOLWj
FKH GLIIHUHQ]LD LQ VHQVR YHUWLFDOH L SURGRWWL￿ H GRYH LO FRVWR FUHVFH FRO OLYHOOR TXDOLWDWLYR￿ OD
FRQGL]LRQH SHU O￿HVLVWHQ]D GL WDOH SURSULHWj q OD VHJXHQWH￿ LO WDVVR GL FUHVFLWD GHO FRVWR
YDULDELOH XQLWDULR DVVRFLDWR DO PLJOLRUDPHQWR GHOOD TXDOLWj GHYH HVVHUH LQIHULRUH D TXHOOR GHOOD
GLVSRQLELOLWj D SDJDUH GHO FRQVXPDWRUH SHU OD VXSHULRUH TXDOLWj￿
1HO PRGHOOR GL 6KDNHG H 6XWWRQ q LO OLYHOOR GL GLIIHUHQ]LD]LRQH FKH GHWHUPLQD OD VWUXWWXUD
GHO PHUFDWR FKH q HVVHQ]LDOPHQWH ROLJRSROLVWLFD LQ TXDQWR DOO￿HTXLOLEULR YL q XQ QXPHUR
ILQLWR GL LPSUHVH￿ RJQXQD ILVVD XQ SUH]]R VXSHULRUH DO FRVWR PDUJLQDOH HG L SURILWWL VRQR
QRQ QXOOL￿￿ ,O OLYHOOR GHL FRVWL q GHWHUPLQDWR HQGRJHQDPHQWH QHO PRGHOOR XQD YROWD FKH OH
LPSUHVH KDQQR VFHOWR LO OLYHOOR RWWLPDOH GL TXDOLWj￿
(￿ HYLGHQWH OD GLIIHUHQ]D FRQ L PRGHOOL D GLIIHUHQ]LD]LRQH RUL]]RQWDOH GRYH OD VWUXWWXUD
GHOO￿LQGXVWULD￿ LO SRWHUH GL PHUFDWR￿ H LO OLYHOOR GL GLIIHUHQ]LD]LRQH￿ VRQR GHWHUPLQDWL GDOOH
FRQGL]LRQL￿ HVRJHQH￿ GHOOD WHFQRORJLD H GHOOD GRPDQGD
￿￿￿ 7DOH ULVXOWDWR q SDUWLFRODUPHQWH
LQWHUHVVDQWH DL ILQL GHOOD SROLWLFD DQWLWUXVW SRLFKp VRWWROLQHD FRPH DQFKH LQ SUHVHQ]D GL
PHUFDWL GL GLPHQVLRQL ULOHYDQWL￿ OD SRVVLELOLWj GL GLIIHUHQ]LDUH YHUWLFDOPHQWH LO SURGRWWR
GHWHUPLQD OD SRVVLELOLWj GL HVHUFLWDUH XQ SRWHUH GL PHUFDWR LQ SUHVHQ]D GL SURILWWL SRVLWLYL￿
￿￿
/￿DQDOLVL GHJOL ROLJRSROL FDUDWWHUL]]DWL GDOOD SURSULHWj GL ￿ILQLWH]]D￿ LQWURGXFH HOHPHQWL SURIRQGDPHQWH
GLYHUVL ULVSHWWR D TXHOOL DQDOL]]DWL GDL PRGHOOL GL GHWHUUHQ]D DOO￿HQWUDWD R GDOO￿DQDOLVL SL￿ WUDGL]LRQDOH FRQGRWWD
QHOO￿DPELWR GHO SDUDGLJPD VWUXWWXUD FRQGRWWD SHUIRUPDQFH￿ H SRQH GHL ULOHYDQWL OLPLWL DOOD UREXVWH]]D GHOOD
WHRULD GHL PHUFDWL FRQWHQGLELOL￿￿￿
9 &RQVLGHUD]LRQL FRQFOXVLYH
1HL PRGHOOL GL FRQFRUUHQ]D PRQRSROLVWLFD OD SHUGLWD GL EHQHVVHUH FKH GHULYD GDO IDWWR
FKH LO SUH]]R q PDJJLRUH GHO FRVWR PDUJLQDOH q LQ SDUWH ELODQFLDWD GDOOD PDJJLRUH YDULHWj GL
EHQL SUHVHQWL FKH GRYUHEEH PLJOLRUDUH LO JUDGR GL VRGGLVID]LRQH GHL FRQVXPDWRUL￿ /￿HQWUDWD
GL RJQL QXRYD LPSUHVD GRYUHEEH PLJOLRUDUH LO EHQHVVHUH GHL FRQVXPDWRUL LQ TXDQWR OH
FRQVHJXHQ]H VRQR GL XQD ULGX]LRQH GHL SUH]]L H GL XQD PDJJLRUH YDULHWj GHL EHQL￿
1HL PRGHOOL FKH DEELDPR DQDOL]]DWR VL q YLVWR￿ GDO FRQIURQWR WUD O￿HTXLOLEULR GL
FRQFRUUHQ]D PRQRSROLVWLFD H OH FRQGL]LRQL GL RWWLPR VRFLDOH￿ FKH LO PHUFDWR GLIILFLOPHQWH
￿VHOH]LRQD￿ OD YDULHWj RWWLPDOH￿ , PRGHOOL D FRQVXPDWRUH UDSSUHVHQWDWLYR H SUHIHUHQ]H
VLPPHWULFKH LQGLFDQR FKH YL SXz HVVHUH XQ QXPHUR GL PDUFKH VLD HFFHVVLYR FKH ULGRWWR￿ ,
PRGHOOL VSD]LDOL LQGLFDQR FKH WHQGH DG HVVHUYL XQ HFFHVVR GL PDUFKH￿
,Q HQWUDPEL L FDVL XQ LQWHUYHQWR FRUUHWWLYR GD SDUWH GHOO￿RSHUDWRUH SXEEOLFR q GLIILFLOH￿
1HO SULPR FDVR VL q YLVWR FRPH LO WUDGHRII HVLVWHQWH WUD TXDQWLWj H QXPHUR GL PDUFKH
REEOLJD D VFHJOLHUH WUD SROLWLFKH VWUXWWXUDOL H GL UHVWUL]LRQH GHOOH TXDQWLWj￿ FRQ ULVXOWDWL
FRPXQTXH VXERWWLPDOL ￿VHFRQG EHVW￿￿
1HO VHFRQGR FDVR VL QRWL FKH DOO￿HTXLOLEULR QRQ YL q GLVWRUVLRQH GHO FRQVXPR FDXVDWD GDL
SUH]]L
￿￿ H SHUWDQWR XQD PLVXUD FRUUHWWLYD FKH PLUL D UHJRODPHQWDUH O￿HQWUDWD￿ DG HVHPSLR
DWWUDYHUVR O￿REEOLJR SHU OH LPSUHVH GL ILVVDUH SUH]]L SDUL DO FRVWR PDUJLQDOH￿ QRQ DVVLFXUD
O￿RWWLPR VRFLDOH￿
6DORS GLPRVWUD LQYHFH FKH O￿LPSRVL]LRQH GL XQD WDVVD FKH DEELD FRPH HIIHWWR
O￿LQQDO]DPHQWR GHL FRVWL ILVVL GHOOH LPSUHVH SUHVHQWL VXO PHUFDWR SXz DXPHQWDUH LO EHQHVVHUH￿
/D VSLHJD]LRQH q OD VHJXHQWH￿ 8Q ULVXOWDWR GHO PRGHOOR q FKH XQ DXPHQWR GHL FRVWL ILVVL R
GHL FRVWL PDUJLQDOL ULGXFH LO QXPHUR GL LPSUHVH DOO￿HTXLOLEULR￿ /H LPSUHVH FKH ULPDQJRQR VXO
PHUFDWR SRWUDQQR VIUXWWDUH PHJOLR OH HFRQRPLH GL VFDOD H FLz FRQGXUUj DG XQD ULGX]LRQH
GHL SUH]]L￿ 6DORS GLPRVWUD FKH OD GLPLQX]LRQH GHO EHQHVVHUH GHL FRQVXPDWRUL FKH GHULYD
GDOOD ULGRWWD YDULHWj q SL￿ FKH ELODQFLDWD GDOO￿DXPHQWR GHO EHQHVVHUH GRYXWR DOOD ULGX]LRQH
GHL SUH]]L￿ H SHUWDQWR LO ULVXOWDWR ILQDOH q XQ DXPHQWR GHO EHQHVVHUH￿
/D YDOXWD]LRQH GHL PHUFDWL D FRQFRUUHQ]D PRQRSROLVWLFD LQ WHUPLQL GL EHQHVVHUH q
FRPSOHVVD￿ &Lz FKH VL SXz LQ JHQHUDOH DVVHULUH q FKH OD GLIIHUHQ]LD]LRQH RUL]]RQWDOH GL SHU Vp
QRQ FRQGXFH DG LQHIILFLHQ]H H FKH FRQ O￿DXPHQWDUH GHOOD GLPHQVLRQH GHO PHUFDWR ￿DG
HVHPSLR FRQ O￿DOODUJDUVL GHO FRPPHUFLR LQWHUQD]LRQDOH￿￿ O￿LQHIILFLHQ]D GRYXWD D PDUN￿XS
SRVLWLYL WHQGH D VFRPSDULUH￿ 9LFHYHUVD OD GLIIHUHQ]LD]LRQH YHUWLFDOH LQ GHWHUPLQDWH VLWXD]LRQL
SXz FRQGXUUH DG XQD SHUGLWD GL EHQHVVHUH￿ GRYXWD VLD DOOH LQHIILFLHQ]H WLSLFKH
GHOO￿ROLJRSROLR￿ VLD DG XQD VHOH]LRQH LQLTXD GHOOD TXDOLWj ￿OH FODVVL SL￿ SRYHUH GHOOD VRFLHWj
VRQR HVFOXVH GDO FRQVXPR GHL EHQL GL TXDOLWj VXSHULRUH￿￿
￿￿
$QFKH VH LO SUH]]R q VXSHULRUH DO FRVWR PDUJLQDOH￿ GDWH OH LSRWHVL VXL FRQVXPDWRUL FRQWHQXWH QHO
PRGHOOR￿ VL KD FKH L FRQVXPDWRUL ULFHYRQR WXWWL OD VWHVVD XWLOLWj H FLDVFXQR FRQVXPD VROR XQD XQLWj￿ 3HUWDQWR LO
SUH]]R QRQ LQGXFH GLVWRUVLRQL QHO FRQVXPR￿ YDOH D GLUH FKH OD TXDQWLWj FRQVXPDWD QRQ q LQIOXHQ]DWD GDO
PDUN￿XS￿￿￿
5LIHULPHQWL ELEOLRJUDILFL
%HDWK -￿￿ .DWVRXODFRV <￿￿￿￿￿￿￿￿ 7KH (FRQRPLF 7KHRU\ RI 3URGXFW ’LIIHUHQWLDWLRQ￿ &DPEULGJH 8QLYHUVLW\
3UHVV￿
&DUOWRQ ’￿:￿￿ 3HUORII -￿0￿ ￿￿￿￿￿￿￿ 0RGHUQ ,QGXVWULDO 2UJDQL]DWLRQ￿ +DUSHU &ROOLQV 3XEOLVKHUV￿
&KDPEHUOLQ (￿+￿ ￿￿￿￿￿￿￿ 7KH 7KHRU\ RI 0RQRSROLVWLF &RPSHWLWLRQ￿ &DPEULGJH￿ +DUYDUG 8QLYHUVLW\ 3UHVV￿
’DVJXSWD 3￿￿ 0DVNLQ (￿ ￿￿￿￿￿￿￿ 7KH ([LVWHQFH RI (TXLOLEULXP LQ ’LVFRQWLQRXV *DPHV￿ 7KHRU\ DQG
$SSOLFDWLRQ￿ 5HYLHZ RI (FRQRPLF 6WXGLHV￿ ￿￿￿ ￿￿￿￿￿
’￿$VSUHPRQW &￿￿ *DEV]HZLF] -￿-￿￿ 7KLVVH -￿)￿ ￿￿￿￿￿￿￿ 2Q +RWHOOLQJ￿V 6WDELOLW\ LQ &RPSHWLWLRQ￿ (FRQRPHWULFD￿
￿￿￿ ￿￿￿￿￿￿￿￿￿￿
’L[LW $￿.￿￿ 6WLJOLW] -￿(￿ ￿￿￿￿￿￿￿ 0RQRSROLVWLF &RPSHWLWLRQ DQG 2SWLPXP 3URGXFW ’LYHUVLW\￿ 7KH $PHULFDQ
(FRQRPLF 5HYLHZ￿ -XQH￿ ￿￿￿￿￿￿￿￿
+DUW 2￿ ’￿ ￿￿￿￿￿D￿￿ 0RQRSROLVWLF &RPSHWLWLRQ LQ WKH 6SLULW RI &KDPEHUOLQ￿ D *HQHUDO 0RGHO￿ 5HYLHZ RI
(FRQRPLF 6WXGLHV￿ ￿￿￿ ￿￿￿￿￿
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6KDNHG $￿￿ 6XWWRQ -￿ ￿￿￿￿￿￿ 1DWXUDO 2OLJRSROLHV￿ (FRQRPHWULFD￿ ￿￿￿ ￿￿￿￿￿￿￿￿
6KDNHG $￿￿ 6XWWRQ -￿ ￿￿￿￿￿￿￿ 3URGXFW ’LIIHUHQWLDWLRQ DQG ,QGXVWULDO 6WUXFWXUH￿ -RXUQDO RI ,QGXVWULDO
(FRQRPLFV￿ ￿￿￿ ￿￿￿￿￿￿￿￿
6SHQFH 0￿ ￿￿￿￿￿￿￿ 3URGXFW 6HOHFWLRQ￿ )L[HG &RVWV￿ DQG 0RQRSROLVWLF &RPSHWLWLRQ￿ 5HYLHZ RI (FRQRPLF
6WXGLHV￿ ￿￿￿ ￿￿￿￿￿￿￿￿
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$SULOH￿ ￿￿￿￿
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0DJJLR￿ ￿￿￿￿
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*LXJQR￿ ￿￿￿￿
￿￿ ’$1,(/$ &29,12
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0DU]R￿ ￿￿￿￿￿￿￿ 9$1,$ 6(1$
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LWDOLDQL GL ]RQD
$SULOH￿ ￿￿￿￿
￿￿￿ 0$5,$ 526$5,$ &$5,//2￿& 21&(772 3$2/2 9,1&,
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